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Abstract 
Impact of Sunt Riverain Forests Management on the livelihood of local 
communities, Sinnar State - Sudan 
 
The broad objective of this research is to investigate the impact of Sunt 
working plans on the livelihood of local communities and surrounding 
environment.  More specifically;   to explore the demand of firewood by the 
local people in the study area, to assess the potentiality of agroforestry 
intervention, and to determine constraints and measures of risk confronting 
involvement of the local people in the management of the reserved forests.  
Two types of data were used in this research namely, primary and secondary 
data.  The primary data was collected through interviewing of local 
inhabitants and a self-administered questionnaire was directed to the staff of 
the Forests National Corporation.     
The main findings of the research are; there is a substantial increase in the tree 
cover in the reserved forests, but there is a tremendous decline in the 
vegetation cover outside the reserved forests.  Despite the improvement in the 
stocking density, illicit felling, due to lack of protection, represents the main 
challenge for forests resources.  The local people still rely on the reserved 
forests for the provision of fuelwood and building materials without 
permission.  Preference of trees as a source of fuelwood is governed by the 
availability of woody vegetation in the study area.  There is no attempt to 
involve the local people in the management of the forests in the study area. 
Farmers used to retain trees at their farms for different reasons.  Reliance on 
traditional and 3 – stones stoves is almost a rule rather than exception and this 
contribute to the deterioration of the vegetation cover.  This is attributed to/or 
lack of extension services addressing the importance of the forests for 
sustainable livelihood. 
The main conclusions drawn from the research are; reliance on woody 
vegetation as a source of energy led to substantial change in the structure and 
composition of the vegetation cover, forest staff considers the existence of 
local communities around the forests endangering the resource, forest 
resources outside the reserved forests could be improve through adoption of 
communal and on an individual basis forestry interventions. There is a need 
for efficient and qualified extension staff.  The main recommendations from 
this research are; existence of extension services is the top priority for the 
afforestation program and conservation of the woody vegetation and adoption 
of agroforestry intervention should be consider for firewood production to 
reduce pressure on natural forest and reserved forests. 
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 اﻟﻤﺴﺘﺨﻠﺺ
 اﺛﺮ ادارة ﻏﺎﺑﺎت اﻟﺴﻨﻂ اﻟﻨﻴﻠﻴﻪ ﻋﻠﻲ اﻟﺤﻴﺎة اﻟﻤﺴﺘﺪاﻣﺔ ﻟﻠﺴﻜﺎن اﻟﻤﺤﻠﻴﻴﻦ
  اﻟﺴﻮدان– ﺑﻤﺤﻠﻴﺔ ﺳﻨﺎر 
ﺍﻟﻬﺩﻑ ﺍﻟﻌﺭﻴﺽ ﻤﻥ ﻫﺫﺍ ﺍﻟﺒﺤﺙ ﻫﻭ ﺍﻟﺘﺤﺭﻱ ﻋﻥ ﺍﺜﺎﺭ ﺨﻁﻁ ﻋﻤل ﺍﻟـﺴﻨﻁ ﻋﻠـﻲ 
ﺍﺴـﺘﻌﺭﺍﺽ ﺍﻟﻁﻠـﺏ : ﺍﻟﺤﻴﺎﺓ ﺍﻟﻤﺴﺘﺩﺍﻤﻪ ﻟﻠﺴﻜﺎﻥ ﺍﻟﻤﺤﻠﻴﻴﻥ ﻭﺍﻟﺒﻴﺌﻪ ﺍﻟﻤﺤﻴﻁﻪ، ﺘﺤﺩﻴﺩﺍ 
ﻟﺴﻜﺎﻥ ﺍﻟﻤﺤﻠﻴﻴﻥ ﻓﻲ ﻤﻨﻁﻘﻪ ﺍﻟﺩﺭﺍﺴﻪ، ﻭﺘﻘﻭﻴﻡ ﺍﻤﻜﺎﻨﻴـﺔ ﻋﻠﻲ ﺤﻁﺏ ﺍﻟﺭﻗﻭﺩ ﺒﻭﺍﺴﻁﺔ ﺍ 
ﺘﺒﻨﻲ ﻨﺸﺎﻁ ﺍﻻﺴﺘﺯﺭﺍﻉ ﺍﻟﻐﺎﺒﻲ، ﻭﺘﺤﺩﻴﺩ ﺍﻟﻤﺸﺎﻜل ﻭﺍﻟﻤﻌﻭﻗﺎﺕ ﺍﻟﺘﻲ ﺘﺤﺩ ﻤﻥ ﻤﺸﺎﺭﻜﺔ 
ﺍﺴـﺘﺨﺩﻤﺕ ﻨﻭﻋـﺎﻥ ﻤـﻥ .  ﺍﻟﺴﻜﺎﻥ ﺍﻟﻤﺤﻠﻴﻴﻥ ﻱ ﺍﺩﺍﺭﺓ ﺍﻟﻐﺎﺒﺎﺕ ﺒﻤﻨﻁﻘﺔ ﺍﻟﺩﺭﺍﺴـﻪ 
ﺍﻟﻤﻌﻠﻭﻤـﺎﺕ .  ﺍﻟﻤﺼﺎﺩﺭ ﺍﻻﻭﻟﻴﻪ ﻭﺍﻟﻤﺼﺎﺩﺭ ﺍﻟﺜﺎﻨﻭﻴـﻪ : ﺍﻟﻤﻌﻠﻭﻤﺎﺕ ﻓﻲ ﻫﺫﺍ ﺍﻟﺒﺤﺙ 
ﺍﻻﻭﻟﻴﻪ ﻗﺩ ﺘﻡ ﺠﻤﻌﻬﺎ ﻋﻥ ﻁﺭﻴﻕ ﺍﻟﻤﻘﺎﺒﻠﻪ ﻤﻊ ﺍﻟﺴﻜﺎﻥ ﺍﻟﻤﺤﻠﻴﻴﻥ ﺒﺠﺎﻨـﺏ ﺍﻻﺴـﺘﺒﻴﺎﻥ 
  .ﺍﻟﺫﺍﺘﻲ ﺍﻟﺫﻱ ﻭﺯﻉ ﻋﻠﻲ ﻤﻭﻅﻔﻲ ﺍﻟﻬﻴﺌﻪ ﺍﻟﻘﻭﻤﻴﻪ ﻟﻠﻐﺎﺒﺎﺕ
ﻫﻨﺎﻙ ﺯﻴﺎﺩﻩ ﻤﻀﻁﺭﺩﻩ ﻭﻤﻠﺤﻭﻅـﻪ ﻓـﻲ : ﺍﻫﻡ ﺍﻟﻨﺘﺎﺌﺞ ﺍﻟﺘﻲ ﺘﻭﺼل ﺍﻟﻴﻬﺎ ﺍﻟﺒﺤﺙ ﻫﻲ 
ﻨﺒـﺎﺘﻲ ﻋﺩﺩ ﺍﻻﺸﺠﺎﺭ ﺒﺎﻟﻐﺎﺒﺎﺕ ﺍﻟﻤﺤﺠﻭﺯﻩ، ﺍﻻ ﺍﻨﻪ ﻫﻨﺎﻙ ﺘﻨﺎﻗﺹ ﻤﺭﻴﻊ ﻓﻲ ﺍﻟﻐﻅﺎﺀ ﺍﻟ 
ﺒﺎﻟﺭﻏﻡ ﻤـﻥ ﺘﺤـﺴﻥ ﺍﻟﻜﺜﺎﻓـﻪ ﺍﻟـﺸﺠﺭﻴﻪ ﺒﺎﻟﻐﺎﺒـﺎﺕ .  ﺨﺎﺭﺝ ﺍﻟﻐﺎﺒﺎﺕ ﺍﻟﻤﺤﺠﻭﺯﻩ 
ﺍﻟﻤﺤﺠﻭﺯﺓ، ﻴﺸﻜل ﺍﻟﻘﻁﻊ ﺍﻟﺠﺎﺌﺭ ﺍﻟﻨﺎﺠﻡ ﻋﻥ ﻋﺩﻡ ﻭﺠﻭﺩ ﺤﻤﺎﻴﻪ ﻜﺎﻓﻴﻪ ﻟﻠﻐﺎﺒﻪ، ﻴﻤﺜـل 
ﻓﺎﻟﺴﻜﺎﻥ ﺍﻟﻤﺤﻠﻴﻴﻥ ﻻ ﻴﺯﺍﻟﻭﻥ ﻴﻌﺘﻤﺩﻭﻥ ﻋﻠﻲ ﺍﻟﻐﺎﺒﺎﺕ .  ﺨﻁﺭﺍ ﻋﻠﻲ ﺍﺴﺘﺩﺍﻤﺕ ﺍﻟﻤﻭﺭﺩ 
ﺎﺀ ﻤﻥ ﺩﻭﻥ ﺍﻟﺤـﺼﻭل ﻋﻠـﻲ ﺍﻟﻤﺤﺠﻭﺭﻩ ﻟﻠﺤﺼﻭل ﻋﻠﻲ ﺤﻁﺏ ﺍﻟﻭﻗﻭﺩ ﻭﻤﻭﺍﺩ ﺍﻟﺒﻨ 
ﺍﻓﻀﻠﻴﺔ ﺍﻻﺸﺠﺎﺭ ﻻﺴﺘﻌﻤﺎﻟﻬﺎ ﻜﺤﻁﺏ ﻭﻗﻭﺩ ﻴﺘﻭﻗـﻑ .   ﺘﺼﺭﻴﺢ ﻤﻥ ﺍﺩﺍﺭﺓ ﺍﻟﻐﺎﺒﺎﺕ 
ﻻ ﺘﻭﺠﺩ ﺍﻱ ﻤـﺴﺎﻉ ﻤـﻥ ﺍﻟﻬﻴﺌـﻪ .  ﻋﻠﻲ ﺘﻭﻓﺭ ﺍﻻﻨﻭﺍﻉ ﺍﻟﺸﺠﺭﻴﻪ ﺒﻤﻨﻁﻘﺔ ﺍﻟﺩﺭﺍﺴﻪ 
ﺍﻟﻘﻭﻤﻴﻪ ﻟﻠﻐﺎﺒﺎﺕ ﻻﺸﺭﺍﻙ ﺍﻟﺴﻜﺎﻥ ﺍﻟﻤﺤﻠﻴﻴﻥ ﻓﻲ ﺍﺩﺍﺭﺓ ﺍﻟﻐﺎﺒﺎﺕ ﺍﻟﻤﺤﺠـﻭﺭﻩ ﺒﻤﻨﻁﻘـﻪ 
 ﻤﻨﻁﻘﺔ ﺍﻟﺩﺭﺍﺴﻪ ﻋﻠﻲ ﺍﻻﺒﻘﺎﺀ ﻋﻠﻲ ﺒﻌﺽ ﺍﻻﺸـﺠﺎﺭ ﻴﻌﻤﺩ ﺍﻟﻤﺯﺍﺭﻋﻴﻥ ﻓﻲ .  ﺍﻟﺩﺭﺍﺴﻪ
ﺍﻥ ﺍﻻﻋﺘﻤﺎﺩ ﻋﻠﻲ ﻤﻭﻗﺩ ﺍﻟﻠﺩﺍﻴﺎﺕ ﻫﻭ ﺍﻟﻘـﺎﻨﻭﻥ .  ﺒﻤﺯﺍﺭﻋﻬﻡ ﻟﺘﻠﺒﻴﺔ ﺒﻌﺽ ﺍﺤﺘﻴﺎﺠﺎﺘﻬﻡ 
ﺍﻟﺴﺎﺌﺩ ﻭﻟﻴﺱ ﺍﺴﺘﺜﻨﺎﺀ ﻭﻫﺫﺍ ﺍﺴﻬﻡ ﺒﺼﻭﺭﺓ ﻭﺍﻀﺤﺔ ﻓﻲ ﺘـﺩﻫﻭﺭ ﺍﻟﻐﻁـﺎﺀ ﺍﻟﻨﺒـﺎﺘﻲ 
ﻭﻫﺫﺍ ﻴﻌﺯﻱ ﻟﻌﺩﻡ ﻭﺠﻭﺩ ﻭﺤﺩﻩ ﺍﺭﺸـﺎﺩﻴﻪ ﻤﺘﺨﺼـﺼﻪ ﻟﻌـﺭﺽ .  ﺒﻤﻨﻁﻘﻪ ﺍﻟﺩﺭﺍﺴﻪ 
  .ﺎﺕ ﻓﻲ ﺍﻟﺤﻴﺎﺓ ﺍﻟﻤﺴﺘﺩﺍﻤﺔ ﻟﻠﺴﻜﺎﻥﺍﻫﻤﻴﻪ ﺍﻟﻐﺎﺒ
ﺍﻥ ﺍﻻﻋﺘﻤﺎﺩ ﻋﻠﻲ ﺍﻟﻐﻁﺎﺀ ﺍﻟﺸﺠﺭﻱ : ﺍﻫﻡ ﺍﻻﺴﺘﻨﺘﺎﺠﺎﺕ ﺍﻟﺘﻲ ﺘﻭﺼل ﺍﻟﻴﻬﺎ ﺍﻟﺒﺤﺙ ﻫﻲ
ﻜﻤﺼﺩﺭ ﻟﻠﻁﺎﻗﻪ ﺍﺩﻱ ﺍﻟﻲ ﺘﻐﻴﺭﺍﺕ ﺠﺯﺭﻴﻪ ﻓﻲ ﺘﺭﻜﻴﺒﺔ ﻭ ﻨﻭﻋﻴﺔ ﺍﻟﻐﻁﺎﺀ ﺍﻟﻨﺒﺎﺘﻲ 
ﻴﻌﺘﺒﺭ ﻤﻭﻅﻔﻭ ﺍﻟﻐﺎﺒﺎﺕ ﺍﻥ ﺘﻭﺍﺠﺩ ﺍﻟﺴﻜﺎﻥ ﺍﻟﻤﺤﻠﻴﻴﻥ ﺤﻭل ﺍﻟﻐﺎﺒﺎﺕ .  ﺒﻤﻨﻁﻘﻪ ﺍﻟﺩﺭﺍﺴﻪ
ﻫﻡ ﻋﻠﻲ ﺍﻟﻤﻭﺭﺩ، ﺍﻟﻤﻭﺍﺭﺩ ﺍﻟﻐﺎﺒﻴﻪ ﺨﺎﺭﺝ ﺍﻟﻐﺎﺒﺎﺕ ﺍﻟﻤﺤﺠﻭﺭﻩ ﻴﻤﻜﻥ ﻴﻤﺜل ﺨﻁﺭﺍ ﺩﺍ
ﻜﻤﺎ .   ﺘﻁﺅﻴﺭﻫﺎ ﻋﻥ ﻁﺭﻴﻕ ﺘﺒﻨﻲ ﺍﻟﻐﺎﺒﺎﺕ ﺍﻟﺸﻌﺒﻴﺔ ﻋﻥ ﻁﺭﻴﻕ ﺍﻻﻓﺭﺍﺩ ﻭﺍﻟﻤﺠﺘﻤﻌﺎﺕ
ﺍﻥ ﻫﻨﺎﻙ ﺤﻭﺠﺔ ﻤﺎﺴﻪ ﻟﻭﺠﻭﺩ ﻭﺤﺩﻩ ﺍﺭﺸﺎﺩﻴﻪ ﻓﺎﻋﻠﻪ ﻤﺯﻭﺩﻩ ﺒﻌﺩﺩ ﻤﻘﺩﺭ ﻤﻥ 
 ﻭﺤﺩﻩ ﺍﻥ ﻭﺠﻭﺩ: ﺍﻫﻡ ﺍﻟﺘﻭﺼﻴﺎﺕ ﺍﻟﺘﻲ ﺨﻠﺼﺕ ﺍﻟﻴﻬﺎ ﺍﻟﺩﺭﺍﺴﻪ.  ﺍﻟﻤﺭﺸﺩﻴﻥ ﺍﻟﻤﺅﻫﻠﻴﻥ
ﺍﺭﺸﺎﺩﻴﻪ ﺒﻤﻨﻁﻘﻪ ﺍﻟﺩﺭﺍﺴﻪ ﻴﻌﺩ ﺍﻭﻟﻭﻴﻪ ﻗﺼﻭﻱ ﻤﻥ ﺍﺠل ﺒﺭﺍﻤﺞ ﺍﻟﺘﺸﺠﻴﺭ ﻭﺤﻤﺎﻴﺔ 
ﺍﻟﻐﻁﺎﺀ ﺍﻟﻨﺒﺎﺘﻲ ﻭ ﺘﺒﻨﻲ ﻨﺸﺎﻁ ﺍﻻﺴﺘﺯﺭﺍﻉ ﺍﻟﻐﺎﺒﻲ ﻤﻥ ﺍﺠل ﺘﻭﻓﻴﺭ ﺤﻁﺏ ﺍﻟﺤﺭﻴﻕ 
  .ﻭﺘﻘﻠﻴل ﺍﻟﻀﻐﻁ ﻋﻠﻲ ﺍﻟﻐﺎﺒﺎﺕ ﺍﻟﻁﺒﻴﻌﻴﻪ ﻭﺍﻟﻤﺤﺠﻭﺯﻩ ﺒﻤﻨﻁﻘﻪ ﺍﻟﺩﺭﺍﺴﻪ
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Chapter I 
Introduction 
 
1.1. Background 
Energy is a very critical factor for stimulating the development of any country.  
The quantity and quality of energy used determine the quality of life, while 
energy services contribute substantially to the national economy.  Biomass 
energy (firewood, charcoal, and residues) composes more than 80% of primary 
energy consumption in Sudan. Over many years, it has become evident that 
high dependence on biomass energy is a major factor, among others, 
contributing to forest cover depletion, environmental degradation and 
desertification. Combined with the successive drought cycles that have stricken 
the Sudano-Sahelian countries since the early 1970s, and from that time on, 
Sudan has suffered some lasting imprints and disastrous effects of the drought 
and the encroachment of the desert.  The household sector consumes more than 
70% of the total biomass energy consumption in Sudan. The consumption 
pattern shows that charcoal is mainly used by urban households, while 
firewood and agricultural residues are the dominant household fuels in rural 
and poor urban areas. Charcoal is presently hauled over more than 1000 Km to 
supply major consumption urban centres.  Charcoal and firewood are usually 
burnt on traditional inefficient stoves, traditional metal stoves and three-stone 
stoves respectively.  The high dependence on biomass fuels for household 
energy in Sudan not only contributes to environmental degradation and 
desertification, but equally causes health problems to women and children 
under five years.  About 95% of energy consumed in household sector comes 
from biomass resources (mainly firewood, charcoal and crop residues). The 
other energy resources are petroleum products (mainly liquefied petroleum gas 
(LPG) and kerosene) and the electricity.  The respective shares of these 
resources are 3% and 2%, respectively. These latest energy resources is 
expected to increase their contribution much at the expense of the former one 
due to substitution of biomass fuels by LPG after the completion of Khartoum 
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refinery and increasing electrification rate which is expected to take place as a 
result of implementing government strategic plans in energy sector (Ministry of 
Electricity and National Energy Affairs, 2003). 
 
The riverine forests in the Sudan along the Blue Nile are managed for the 
provision of sawn timber (mainly railway sleepers) and firewood.  
Accordingly, the forest north of Sinar Dam is classified as circles for provision 
of firewood, while the forests south of the dam for production of sawn timber.  
The main reason behind this classification is the fear of transfer of die-back 
disease from the north to the south. The rotation of the reverian forest varies in 
the two sites (north and south Sinnar Dam). 
 
1.2. Scope of the research 
The starting premise of this research is to highlight the impact of assigning the 
sunt forests south of Sinnar Dam for the production of sawn timber as the main 
product and the firewood as byproduct on the local people and the surrounding 
environment.  The forests are managed according to a predetermined working 
plan with no consideration to the needs of the local people or attempts to 
involve the local people in the management of the forests.  This study attempts 
to investigate the drawback of the policy regarding the management of the sunt 
forests for the production of sawn timber and meet the requirement of the 
principal cities (in Gezira and Khartoum states) with no consideration to the 
local people in the study area.  Sinnar State was selected as a case – study for 
this research.  
 
1.3. Problem statement 
Sinnar state represents one of the most  rich states in vegetation cover 
particularly forest resources.   The state supplies the principal cities with their 
needs from firewood and charcoal besides meeting the national need of sawn 
timber.  Almost all the forests in the state are reserved and gazetted.  
Accordingly the forests are subjected to scientific management on specific 
roration (technical rotation).  The management of the forests in the study area 
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neither considers the local people around the forest nor their needs from 
firewood and charcoal.   This attitude pushed the local people to mine the 
woody vegetation in the study area out side the reserved forest to meet their 
needs for energy.  As a result, the trend of deforestation out side the reserved 
forest reached an alarming level.  Consequently, the local inhabitants find 
themselves obliged to commit forest offences and practice illicit felling since 
no licenses for tree felling is provided to them from FNC authorities .The result 
of the encouragement of the local people in the reserved forests is apparent.  
The working plan becomes obsolete because at the end of the rotation almost 
there are no standing trees to be felled.  The local people through illicit felling 
usually select the best trees.  The working plans do not consider the amount of 
timber stolen by local people. 
 
The situation is further aggravated by the fact that there are no extension 
services provided to the local people around the forests to enlighten them on 
the negative impact of deforestation.  Moreover, there are no extension services 
to encourage the local people to adopt agroforestry intervention for the sake of 
enhancing crop productivity and provision of firewood from the farms.  
Furthermore, no extension messages were directed to the local people on the 
subject of adoption of the energy substitutes such as LPG and improve cooking 
stoves.   
 
1.4. Objective of the research 
The broad objective of this research is to investigate the impact of Sunt 
working plans on the livelihood of local communities and surrounding 
environment, more specifically; 
- To explore the demand for firewood by the local people in the study 
area 
- To assess the potentiality  to adopt agroforestry intervention 
- To investigate the role of forestry extension in the conservation of the 
vegetation cover and adoption of energy substitutes. 
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- To determine constraints and risks confronting involvement of the local 
people in the management of the reserved forests.  
 5
1    Chapter II 
Literature Review 
 
2.1. Introduction 
Virtually all countries in Africa and other countries are major woodfuel 
consumers and producers. At present, some 39% of the total energy 
consumption in the developing countries of the region consists of wood and 
other biomass fuels, and in absolute terms the consumption is still increasing. 
Most woodfuels do not originate from natural forests but from agricultural and 
other land.  Unlike many other commodities, woodfuels are generally bound to 
local production and consumption centres and are largely not monetized.  
Production and consumption characteristics of woodfuels vary widely 
according to region or area, but a common and special characteristic is that 
many consumers are also producers of woodfuels. As a result, the market 
mechanisms for woodfuels may differ from those of many other commodities. 
 
Woodfuel development is considered as an important forestry activity due to 
the fact  that they: 
- improve the management of tree and forest resources by villagers.  
- develop renewable, indigenous sources of energy to contribute to 
diversification of the energy mix and self sufficiency.  
- improve the livelihoods of rural people and those working in informal-sector 
activities.  
- arrest the degradation of forest resources and other land use systems, through 
sustainable patterns of natural resource management and utilization, and to 
contribute to efforts to reduce greenhouse gas emissions; 
- make more productive uses of local (woodfuel) resources and provide an 
additional energy supply option for economic growth and development; 
- create the opportunity for women to play an important role in planning and 
implementation of wood energy programs and strategies. 
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The growing focus on rural development did much effort to draw attention to 
the dependence of rural people on forests and trees. At the same time, the 
sharply increased concern with energy supplies, following the 1973 jump in 
fossil energy prices, soon drew attention to the extent to which people in the 
developing world depend on wood as their main fuel for cooking and other 
household needs. Apparent implications of this dependence were meeting 
subsistence nutritional needs and maintaining tree cover required for 
environmental stability. Eckholm (1975), pointed out that “for more than a 
third of the world's people, the real energy crisis is a daily scramble to cook 
dinner”. 
  
The fuelwood situation was widely considered to be contributing to a third area 
of concern - declining productivity of food production systems and 
deterioration in land capabilities. Deforestation and excessive removal of trees 
from many agricultural landscapes were increasingly seen to be a critical 
component of this process, and demand for fuelwood was identified as being 
one of the main causes of deforestation (Bene et. al., 1977). The accelerated 
reduction in tree cover in Sahelian countries during and after the prolonged 
period of drought early in the decade, and in the Himalayas prior to disastrous 
flooding in the plains of South Asia in 1977, served to underline such thinking 
(World Bank 1978).  Mounting concern over these overlapping problems led to 
a number of initiatives, at both the national and international level, designed to 
meet rural needs for fuelwood and other forest products in a more sustainable 
manner. Some countries initiated major rural afforestation program. Their 
governments perceived that environmental damage due to removal of tree 
cover had reached unacceptable proportions and could only be contained if 
people were provided with alternative or increased sources of supply of 
products being obtained by removal of trees (FAO 1978).  
 
Wood energy is used by households, industries, commercial enterprises and 
institutions, mostly in rural areas but also in urban areas. With increasing rural 
population and the low probability of large shifts to conventional fuels, such as 
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kerosene and LPG, wood energy consumption will continue to increase.  
Woodfuels are mostly gathered for own use, but in many places, particularly in 
urban areas, fuelwood and charcoal have become traded goods. Woodfuels are 
bought by poor urban households and rural households of almost all income 
levels. Industries and enterprises also buy wood for their energy needs. 
Conversion of woodfuels is done mostly by using simple technologies, but 
woodfuels are increasingly being used for modern conversion processes. 
  
2.2. FUELWOOD 
Individual farmers in many places pursued the planting of trees for sale and for 
other purposes of economic value, such as fodder and fruit, with considerable 
vigor.  The growing of trees as cash crops attracted considerable criticism in 
some countries on the grounds that it had negative impacts on food supplies, 
rural employment and, in some cases, on the environment.  Because so much of 
communities' fuel has traditionally been in the form of fuelwood, it can be 
expected that declines in wood resources could result in fuel shortages for 
many rural households. Fuel shortages can have a variety of harmful effects.  If 
there is less fuel or time for cooking, consumption of uncooked and reheated 
food may increase. This may cause a serious rise in disease incidence as few 
uncooked foods can be properly digested and cooking is necessary to remove 
parasites (FAO1978).  
Mِore exhaustive study of a wide range of situations in which the fuelwood 
supply situation had been identified as worsening have repeatedly - but not 
always - disclosed that domestic fuel shortages were much less than had been 
understood initially. The reasons for this include the following:  
- Much of the wood used for fuel may come from dead wood, or trees 
and shrubs outside the forest, so that the drain on the forest growing 
stock is limited;  
- Other biomass fuels, such as crop residues and dried dung, may 
account for a sizeable part of overall use;  
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- these non-forest and non-wood resources may be renewing themselves, 
or being renewed, at rates able to sustain current levels of use. 
 
In addition, people respond spontaneously to decreases in fuelwood supplies 
through a number of adjustments that enable them to maintain their cooked 
food situation. For people with land, the adjustment process may include using 
more of the woody material grown on their own land and making changes in 
cropping patterns to include species which provide woody residues which can 
be used for fuel. For others, one response is the often cited one of collecting 
fuelwood from resources further a field. Others include more careful and 
economical use of available supplies and shifts to other readily available 
biomass fuels such as crop residues and dried dung (Dewees 1995).   
 
2.3. Uses of fuelwood by Households 
Patterns of household energy consumption are site-specific.  They vary from 
country to country, and from area to area within countries. They are dependent 
on the type of area (rural or urban), availability of local resources and 
alternative fuels, climate, and they can vary by season.  Still, some general 
observations can be made.  Most of the woodfuels are used for cooking, while 
water heating and space heating are other important applications in some areas.  
In some cases there is multiple uses of devices and fuels, when the heat from 
cooking is used for warming the house and drying goods, and the fire provides 
light.  
 
A relation exists between household size and the level of woodfuel 
consumption. Because of an economy of scale, the consumption per capita for 
large households is lower than that for small households. Large households also 
have more labor available for fuelwood collection.  It is believed that in rural 
areas most woodfuels are collected for free, so consumption patterns are hardly 
affected by income levels. They are affected by the availability of woodfuels, 
other biomass fuels and conventional fuels, and the availability of labor to 
collect fuelwood. Woodfuels are mostly collected by women and children, so 
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as long as women's labor is not valued fuelwood will remain cheaper than 
fossil fuels.  Fuel switching from woodfuels to other fuels can occur.  Rising 
incomes can lead to increasing woodfuel consumption, but high-income urban 
households may switch to conventional fuels when these are available. Low-
income households may switch to other biomass fuels such as crop residues 
and animal dung, when woodfuels supplies or labor to collect wood are short. 
In urban areas, woodfuels compete with other traded energy sources. Here also, 
household cooking is the main end-use, but a large amount of woodfuel is used 
by small entrepreneurs, such as small restaurants and roadside food vendors. In 
the choice of fuel, not only fuel prices play a role, but also the price of devices, 
the convenience of use and taste aspects.  
 
Since urban users purchase woodfuels, they are sensitive to relative fuel prices 
so inter-fuel substitution can occur as their income changes.  Rural users 
generally use cook stoves of poorer quality than urban users. Rural stoves are 
mostly self-made from local material, and do not require financial expenditure. 
There are opportunities for woodfuel conservation by introducing more 
efficient stoves, but when fuelwood and devices are free goods, fuelwood 
saving is not always a concern for rural households. Besides their inefficiency, 
the use of traditional stoves can have serious health impacts, mainly due to 
smoke. 
 
2.4. Use of fuelwood by Industries and Enterprises 
Fuelwood, charcoal and other biomass fuels are used in enterprises such as 
brick making, lime production, textile processing, and food industries. When 
compared with the domestic sector, woodfuel used by industries and 
enterprises appears to be small but nonetheless significant. This sector accounts 
for about 10-15% of the total amount of energy consumed and about 10-30% of 
the total amount of wood and other biomass energy consumed.  Woodfuel 
using in industries contribute significantly to the income generation and socio-
economic development in rural areas. However, the processing technology and 
the energy conversion devices are generally poor and inefficient, which means 
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that there is a large scope for energy conservation. In recent years woodfuels 
are increasingly used for modern applications.  The use of woodfuels and other 
biomass fuels by industries and enterprises depends on the price and supply 
reliability of these fuels relative to conventional fuels. Industries and 
enterprises will continue to use wood and biomass fuels as long as these fuels 
are competitive and their supply is secured.  
 
Historically utilization of forest products, including timber and fuel wood, have 
played a key role in human societies, comparable to the roles of water and 
cultivable land. Today, developed countries continue to utilize timber for 
building houses, and wood pulp for paper. In developing countries almost three 
billion people rely on wood for heating and cooking. The forest products 
industry is a large part of the economy in both developed and developing 
countries. Short-term economic gains made by conversion of forest to 
agriculture, or over-exploitation of wood products, typically leads to loss of 
long-term income and long term biological productivity. West Africa, 
Madagascar, Southeast Asia and many other regions have experienced lower 
revenue because of declining timber harvests. Illegal logging causes billions of 
dollars of losses to national economies annually (Arild, and David 1999).  A 
new study found that the emerging market for carbon credits: "Deforestation in 
tropical countries is often driven by the perverse economic reality that forests 
are worth more dead than alive. But a new study by an international consortium 
of researchers has found that the emerging market for carbon credits has the 
potential to radically alter that equation. The new procedures to get the massive 
amounts of wood are causing more harm to the economy and over powers the 
amount of money spent by people employed in logging.  
 
2.5. Community forestry and woodfuel 
Social forestry is a term for which no clear definition exists, and which is used 
by some as interchangeable with community forestry and to describe an 
implicitly narrower spectrum of activities surrounding the 
fuelwood/deforestation/woodlot issue.  The term is used  for a program of 
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activities to encourage those who depended on fuelwood and other forest 
products to produce their own supplies - in order to “lighten the burden on 
production forestry” (GOI, 1976).  It has been suggested that the term is now 
accepted as referring to program “specifically aimed at influencing the social 
actor able to perform this expansion” (Cernea, 1990).   
 
Community forestry was seen to comprise three main elements. These were, 
the provision of “fuel and other goods essential to meeting basic needs at the 
rural household and community level”, the provision of “food and the 
environmental stability necessary for continued food production” and the 
generation of “income and employment in the rural community” (FAO 1978).  
It was stressed that community forestry must be an integral part of rural 
development.   Early initiatives understandably tended to become focused on 
fuelwood shortage. It has been estimated that wood provides roughly 20% of 
all energy in Asia and Latin America, and that about 50% of all energy in 
Africa is wood generated. The early analyses emphasised the huge numbers of 
people affected, the apparent “gap” between demand for fuelwood and 
sustainable supplies - and a seemingly exponential growth in demand with 
population growth - and the growing burden placed on users of having to 
search ever further a field for fuelwood and of having to divert crop and animal 
residues needed for soil working or as livestock feed to fuel use (Eckholm, 
1979; Arnold and Jongma, 1978; FAO, 1981; de Montalembert and Clement, 
1983).  
 
Existing wood stocks were being widely mined to meet fuelwood demand, that 
there was no feasible large scale alternative to wood fuel - other than other 
biomass such as crop residues and dung - and that the principal means of 
averting growing shortages, and the attendant deforestation and human 
suffering, was to initiate widespread planting of additional trees. A major 
World Bank study for sub-Saharan Africa estimated that tree planting would 
have to increase fifteen-fold in order to close the projected fuelwood gap in the 
year 2000 (Anderson and Fishwick, 1982). As a consequence, a very large part 
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of the initial investment in community forestry was in the form of afforestation 
projects to increase fuelwood supplies.  Moreover, early community forestry 
projects took shape as a response to an energy supply/demand problem, rather 
than to the problem of meeting local needs for trees and tree products (Leach 
and Mearns, 1988).  
 
2.6. Women and firewood collection 
Fuelwood gathering may become a greater burden because women have more 
to do, as is widely reflected in the fluctuations in fuelwood gathering which 
coincide with seasonal cycles in agricultural or other pressures on their time. 
This, of course, makes it no less a burden or problem, but changes the 
framework within which to seek a solution - and reduces the likelihood that 
planting species only for fuelwood production will prove to be the most 
appropriate solution.  Similarly, the impact of the use as fuel of crop residues 
and dried dung on the maintenance of soil fertility has proved to be 
insufficiently documented. Evidence that significant quantities are diverted 
from agricultural to fuel use is at best inconclusive - much if not most of what 
is burned seems to be surplus to such use (Barnard and Kristofferson, and 
Balling, 1985).  Indeed, research indicates that the working of crop residues 
into the soil is seldom practised in Africa, because the returns on the labour 
involved are low and the use of dung for that purpose has been greatly 
exaggerated While it may be true that some of these biomass materials are of 
lower quality fuels than wood - because they are more difficult and unpleasant 
to use. (McIntire e.t a l., 1988). 
 
The whole question of fuel supplies, however acute, is unlikely to feature as 
high among people's priorities as other of their problems, such as food and 
water.  In the exhaustive ILO International Labor Organization study of the 
impact of fuel wood shortages on women, it was found that “in most of the 
villages studied women did not regard woodfuel and cooking efficiency as top 
priorities. Their immediate preoccupation is the need for quick solutions to 
desperate food and income deficits” (Cecelsk  , 1987).   
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It has often been argued that cultivation of trees is something that is feasible 
only for wealthy farmers. This assumption is based on the premise that poor 
farmers must devote all their resources to the production of staple food.  This in 
turn has resulted in projects which specify that trees be grown only on waste 
land or land that is not arable.   However, it is by now clear that in many cases 
poor farmers' resources is too limited for them to be able to meet their basic 
needs from their own production, so that they have to give priority to income 
generation in order to be able to purchase food.  In these circumstances trees 
may prove to be appropriate cash crops or intercrops with cash crops. Where 
land rather than labour is the limiting factor, joint tree/crop/livestock systems 
may give better returns than monocrops. Where availability of labour has 
become the constraint, because of the need to find work away from the farm, 
low input tree crops may provide the best way of keeping land in productive 
use. Although returns from the latter would be greater under agricultural crops 
than trees, it can make sense for poor farmers to raise trees because they cannot 
afford the costs of producing the alternative crops, or the costs of inputs such as 
fertilizer, herbicide or irrigation which would be required to maintain the 
productivity of their land in the absence of trees (Jack, 1989). 
  
However, trees are also valued by farmers for other reasons. They are left in 
fields because of the economical and culturally valuable products and shade 
they provide. They are planted where repeated drought threatens other crops. 
They are also grown to help diversify farm production, increasing the range of 
crops grown in order to guard against the risk that a particular crop may fail or 
face a catastrophic fall in price. They often supply medicines and other 
valuable tree products. Trees are also employed as a form of savings which can 
be drawn down when needed, to finance capital expenditures or to tide the 
household over an emergency. In short, farmers widely incorporate and 
maintain trees as a form of insurance.  
 
2.7. Trees at farms and fuelwood 
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There is a widespread belief that people either do not consider there to be a 
fuelwood shortage or, when they do, they may not feel the planting of trees for 
the primary purpose to alleviate it to be a rational response.  The alternatives 
outlined above nearly always provide lower cost options for maintaining fuel 
supplies than tree planting and are better adapted to the users' need for small 
regular quantities than the infrequent harvests from a plantation of trees. The 
ultimate effect is that perception of a fuelwood shortage is delayed until that 
shortage is part of a broader ecological crisis when solutions are more complex.  
In addition, planting involves an investment which, to be justified, must 
produce a greater return than household fuel can provide. Where fuelwood is 
scarce, building timbers are likely to be even scarcer - as are supplies of other 
tree products. Burning usually represents the lowest value use to which the 
products of a tree can be put and one which is chosen after all other more 
profitable uses have been exhausted.  
 
In short, the earlier approach to evaluate fuelwood situation through analysis of 
prospective supply gaps at the macro level has proved immensely valuable in 
focusing attention on some of the more fundamental requirements of the rural 
poor. However, it has proved insufficient in defining what is needed at the 
project level. In focusing only on fuelwood, it has ignored the other 
considerations that enter into people's decisions about tree growing. The macro 
level of the analysis has obscured people's capacity for spontaneous adaptation, 
and so has exaggerated the need for planned intervention to maintain energy 
supplies.  
 
The focus on fuelwood has also diverted attention from other roles of trees 
within the rural household economy, and has obscured the other considerations 
that enter into women's and men's decisions about tree growing.  Though the 
removal of tree cover may not necessarily reduce access to fuels to critical 
levels, it is likely to negatively affect environmental stability and agricultural 
productivity. Support for the growing of species which respond to farmers' 
perceived needs for higher valued tree products such as fodder, fruit, poles and 
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protection is more likely to ensure confined tree cover than support aimed 
primarily at fuelwood production. As all such trees will generate dead wood for 
fuel, they will also contribute to improve the fuel supply situation. The issue of 
rural fuelwood supplies thus needs to be addressed within the broader context 
of the multipurpose role of trees.  An additional factor that affects availability 
of fuelwood in rural areas is the demand from urban areas and industries.  It is 
these heavily concentrated demands, and income that can be generated by 
supplying them that can result in destructive deforestation. The issues that 
surround fuelwood supply and use in the rural areas and urban areas are 
therefore quite distinct, and usually need to be addressed quite differently. 
Investment in fuelwood plantations, the product from which could be sold to 
urban users, is unlikely to contribute to meeting the needs of rural users who 
simply cannot afford to purchase fuel.  
 
2.8. Income from existing tree resources  
There is a wide range of forest products which rural women and men gather; 
produce and trade in order to derive income (Radoslav, 2004) Gathered 
products include fuelwood, rattan, bamboo, fibres, medicines, gums and wild 
foods. The main groups of traded products which first undergo simple 
processing at the household or small enterprise level are furniture, other 
products of wood - such as baskets and mats and other products of canes, reeds, 
grasses - and handicrafts. The first two product groups serve predominantly 
rural household and agricultural markets, and are usually their principal source 
of supply, while much of the handicrafts output goes to urban markets.  The 
large component of small enterprise operations in the forest sector reflects the 
size of rural markets for forest products, and the dispersion of these markets 
across large areas with a relatively poor transport infrastructure, so that they are 
more effectively supplied locally. Small forest based gathering and processing 
enterprises provide one of the largest sources of non-agricultural employment 
and income to rural people.  
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Forest based income and employment opportunities are particularly important 
to the poor because of ease of access and very low thresholds of capital and 
skill needed to enter and engage in most of them.   Many people depend on the 
sale of such products as fuelwood to supplement their farm income year 
around. Others engage in such activities seasonally.  These opportunities enable 
a high level of participation by poor women, who often dominate activities 
such as mat and basket making which may be performed in or near the home, 
thus allowing them to combine these income earning activities with other 
household tasks.  
  
The importance of forest products based income once again focuses attention 
on the management of existing forest resources.  Small enterprises are seldom 
able to create or conserve their own tree resources for future use. Over 
exploitation, deforestation, and privatization and nationalization reduce the 
access by the poor to forest areas and other “common” lands.  Their forest raw 
material problems are often worsened by unfavorable harvesting controls, 
exclusive allocation to large users, complicated licensing or auctioning 
procedures plus demands for heavy deposits or other insurmountable 
preconditions, high prices due to state monopolies, and monopoly distribution 
systems.  
 
Small enterprises suffer various other weaknesses in addition to raw material 
shortages - insecure markets, shortage of finance, unavailability of tools and 
equipment, managerial weaknesses and lack of organization. Moreover, they 
are very sensitive to changes in their competitive position.  The returns to 
labour from many forest-based activities are marginal and markets for the 
products may be quite vulnerable to introduced substitutes.  Thus, while these 
activities provide a mean of income earning for a large number of rural poor, 
many may not be sustainable. As it is, one-person household activities of the 
mat and basket making kind are most at risk. Accurate analysis of the prospects 
for survival and growth of particular activities is needed when designing 
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support program in order to avoid encouraging the poor to engage in something 
that will not be viable.  
 
2.9. Deforestation and fuelwood 
Deforestation is the conversion of forested areas to non-forest land for use such 
as arable land, pasture, urban use, logged area, or wasteland. Generally, the 
removal or destruction of significant areas of forest cover has resulted in a 
degraded environment with reduced biodiversity. In many countries, massive 
deforestation is ongoing and is shaping climate and geography. Deforestation 
results from removal of trees without sufficient reforestation, and results in 
declines in habitat and biodiversity, wood for fuel and industrial use, and 
quality of life. From about the mid-eighties, the planet has experienced an 
unprecedented rate of change of destruction of forests worldwide (Julia and 
Douglas, 1985.)  Forests in Europe are adversely affected by acid rain and very 
large areas of Siberia have been harvested since the collapse of the Soviet 
Union. In the last two decades, Afghanistan has lost over 70% of its forests 
throughout the country (Radoslav, 2004).  However, it is in the world's great 
tropical rainforests where the destruction is most pronounced at the current 
time and where clearcutting is having an adverse effect on biodiversity and 
contributing to the ongoing Holocene mass extinction (Sunderlin et at, 2000).  
About half of the mature tropical forests, between 750 to 800 million hectares 
of the original 1.5 to 1.6 billion hectares that once covered the planet have 
fallen (Jack and Bruno, 1989).   
  
 The forest loss is already acute in Southeast Asia, the second of the world's 
great biodiversity hot spots. Much of what remains is in the Amazon basin, 
where the Amazon Rainforest covered more than 600 million hectares. The 
forests are being destroyed at a pace tracking the rapid pace of human 
population growth. Unless significant measures are taken on a world-wide 
basis to preserve them, by 2030 there will only be ten percent remaining with 
another ten percent in a degraded condition.  From about the mid-1800s, the 
planet has experienced an unprecedented rate of change of destruction of 
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forests worldwide (Allen and Barnes, 1985).and 80 percent will have been lost 
and with them the irreversible loss of hundreds of thousands of species.  
Many tropical countries have lost large areas of their rainforest (Geist and 
Laurbin, 2002).  In 1960 Central America still had 4/5 of its original forest; 
now it is left with only 2/5 of it. Madagascar has lost 95% of its rainforests. 
Atlantic coast of Brazil has lost 90-95% of its Mata Atlântica rainforest 
(Science Daily, 2008).  Half of the Brazilian states of Rondonia's 24.3 million 
hectares have been destroyed or severely degraded in recent years. As of 2007, 
less than 1% of Haiti's forests remain, causing many to call Haiti a Caribbean 
desert (Geist and Laurbin, 2002.) Between 1990 and 2005, Nigeria lost a 
staggering 79% of its old-growth forests (Bernhard, 1998) Several countries, 
notably the Philippines, Thailand and India have declared their deforestation a 
national emergency (Geist and Laurbin 2002).  
Generally, the removal or destruction of significant areas of forest cover has 
resulted in a degraded environment with reduced biodiversity. In many 
countries, massive deforestation is ongoing and is shaping climate and 
geography.  Deforestation is a substantial contributor to global warming and 
although 70% of the oxygen we breathe comes from the photosynthesis of 
marine green algae and cyan bacteria the mass destroying of the worlds rain 
forests is not beneficial to our environment. In addition, the incineration and 
burning of forest plants in order to clear land releases tonnes of CO2 which 
increases the impact of global warming (Bulte et at, 200)  
 
Deforestation reduces the content of water in the soil and groundwater as well 
as atmospheric moisture. Deforestation reduces soil cohesion, so that erosion, 
flooding and landslides often ensue. Forests support considerable biodiversity, 
providing valuable habitat for wildlife; moreover, forests foster medicinal 
conservation and the recharge of aquifers. With forest biotopes being a major, 
irreplaceable source of new drugs, deforestation can destroy genetic variations 
irretrievably. 
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Shrinking forest cover lessens the landscape's capacity to intercept, retain and 
transport precipitation.  Instead of trapping precipitation, which then percolates 
to groundwater systems, deforested areas become sources of surface water 
runoff, which moves much faster than subsurface flows. That quicker transport 
of surface water can translate into flash flooding and more localized floods than 
would occur with the forest cover. Deforestation also contributes to decreased 
evapotranspiration, which lessens atmospheric moisture which in some cases 
affects precipitation levels down wind from the deforested area, as water is not 
recycled to downwind forests, but is lost in runoff and returns directly to the 
oceans. (Bulte et at, 200) 
 
2.10. Definitions of deforestation 
Deforestation defined broadly can include not only conversion to non-forest, 
but also degradation that reduces forest quality - the density and structure of the 
trees, the ecological services supplied, the biomass of plants and animals, the 
species diversity and the genetic diversity.  A narrow definition of deforestation 
is: the removal of forest cover to an extent that allows for alternative land use. 
The United Nations Research Institute for Social Development uses a broad 
definition of deforestation, while the FAO uses a narrow definition. 
 
Definitions can also be grouped as those which refer to changes in land cover 
and those which refer to changes in land use.  Land cover measurements often 
use a percent of cover to determine deforestation. This type of definition has 
the advantage in that large areas can be easily measured. A forest cover 
removal of 90% may still be considered forest in some cases. Under this 
definition areas that may have few values of a natural forest such as plantations 
and even urban or suburban areas may be considered forest.  Land use 
definitions measure deforestation by a change in land use. This definition may 
consider areas to be forest that are not commonly considered as such.  
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It has been argued that the lack of specificity in use of the term deforestation 
distorts forestry issues (Henry, 1845). The term deforestation is used to refer to 
activities that use the forest, for example, fuel wood cutting, commercial 
logging, as well as activities that cause temporary removal of forest cover such 
as the slash and burn technique, a component of some shifting cultivation 
agricultural systems or clear cutting.  It is also used to describe forest clearing 
for annual crops and forest loss from over-grazing.  
2.11. Economic impact 
Historically utilization of forest products has played a key role in human 
societies, comparable to the roles of water and cultivable land.  Today, 
developed countries continue to utilize timber for building houses, and wood 
pulp for paper. In developing countries almost three billion people rely on 
wood for heating and cooking (William, 1999).  The forest products industry is 
a large part of the economy in both developed and developing countries. Short-
term economic gains made by conversion of forest to agriculture, or over-
exploitation of wood products, typically leads to loss of long-term income and 
long term biological productivity. (Arild, 1999)  
A new study on the emerging market for carbon credits reports that: 
"Deforestation in tropical countries is often driven by the perverse economic 
reality that forests are worth more dead than alive. Another study by an 
international consortium of researchers has found that the emerging market for 
carbon credits has the potential to radically alter that equation (Arild, 1999).  
The new procedures to get the massive amounts of wood are causing more 
harm to the economy and over powers the amount of money spent by people 
employed in logging. (Geist and  Laurbin, 2002). 
The effects of human related deforestation can be mitigated through 
environmentally sustainable practices that reduce permanent destruction of 
forests or even act to preserve and rehabilitate disrupted forestland. These 
methods help the cause and provide a sustainable growth of forests and allow 
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lumber to become a renewable resource.  Some definitions of deforestation 
include activities such as establishment of industrial forest plantations that are 
considered afforestation by others. It has also been argued that the term 
deforestation is such an emotional term that is used "so ambiguously that it is 
virtually meaningless" unless it is specified what is meant by the term (FAO, 
2000).  More specific terms include forest decline, forest fragmentation and 
forest degradation, loss of forest cover and land use conversion. 
 
2.12. Biodiversity and water resources 
Some forests are rich in biological diversity. Deforestation can cause the 
destruction of the habitats that support this biological diversity, thus 
contributing to the ongoing Holocene extinction event. Numerous countries 
have developed Biodiversity Action Plans to limit clear cutting and slash and 
burn agricultural practices as deleterious to wildlife and vegetation, particularly 
when endangered species are present.  Moreover, trees, and plants in general, 
affect the water cycle significantly: and it is now common and accepted 
knowledge that: 
- their canopies intercept a proportion of precipitation, which is then 
evaporated back to the atmosphere (canopy interception);  
- Their litter, stems and trunks slow down surface runoff;  
- Their roots create macropores - large conduits - in the soil that increase 
infiltration of water; they contribute to terrestrial evaporation and reduce 
soil moisture via transpiration;  
- Their litter and other organic residue change soil properties that affect 
the capacity of soil to store water. 
  
As a result, the presence or absence of trees can change the quantity of water 
on the surface, in the soil or groundwater, or in the atmosphere. This in turn 
changes erosion rates and the availability of water for either ecosystem 
functions or human services.  The forest may have little impact on flooding in 
the case of large rainfall events, which overwhelm the storage capacity of 
forest soil if the soils are at or close to saturation. 
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Undisturbed forest has very low rates of soil loss; approximately 2 metric tons 
per square kilometer (6 short tons per square mile) Deforestation generally 
increases rates of soil erosion, by increasing the amount of runoff and reducing 
the protection of the soil from tree litter. This can be an advantage in 
excessively leached tropical rain forest soils.  Forestry operations themselves 
also increase erosion through the development of roads and the use of 
mechanized equipment.  Removal of trees does not always increase erosion 
rates.  In certain regions of southwest US, shrubs and trees have been 
encroaching on grassland. The trees themselves enhance the loss of grass 
between tree canopies.  The bare intercanopy areas become highly redouble.   
 
Tree roots bind soil together, and if the soil is sufficiently shallow they act to 
keep the soil in place by also binding with underlying bedrock. Tree removal 
on steep slopes with shallow soil thus increases the risk of landslides, which 
can threaten people living nearby. However most deforestation only affects the 
trunks of trees, allowing for the roots to stay rooted, negating the landslide. 
 
2.13. Controlling deforestation 
- Farming: new methods are being developed to farm more intensively.  These 
methods are often dependent on massive chemical inputs to maintain necessary 
yields. In cyclic agriculture, cattle are grazed on farm land that is resting and 
rejuvenating. Cyclic agriculture actually increases the fertility of the soil. 
Intensive farming can also decrease soil nutrients by consuming at an 
accelerated rate the trace minerals needed for crop growth. 
- Forest management: efforts to stop or slow deforestation have been attempted 
because it can cause environmental damage sufficient in some cases to cause 
societies to collapse (Wilson, 2002), and   (Ron Nielsen, 2006 ). 
 - Reforestation: in western countries, increasing consumer demand for wood 
products that have been produced and harvested in a sustainable manner are 
causing forest landowners and forest industries to become increasingly 
accountable for their forest management and timber harvesting practices. To 
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meet the worlds demand for wood it has been suggested that high-yielding 
forest plantations are suitable. It has been calculated that plantations yielding 
10 cubic meters per hectare annually could supply all the timber required for 
international trade on 5 percent of the world's existing forestland. By contrast 
natural forests produce about 1-2 cubic meters per hectare, therefore 5 to 10 
times more forest land would be required to meet demand.  
 
2.14. Cook stoves 
Almost three billion people worldwide cook their meals on simple stove that 
use biomass fuels. This accounts for half of the total energy consumption in the 
developing countries. In industrial countries the switch to more efficient stoves 
took place when fuel wood price increased and stove makers increased effort to 
build more efficient models (Karabi, 2003).  In the past few decades, urban 
household in developing countries too have made the switch to cleaner fuel like 
kerosene for cooking. Most rural household in these countries, are not endowed 
with the infrastructure that would bring them cleaner fuels and they don't have 
adequate income to pay for the fuels.  The management of natural resources 
such as forests remain a critical issue in development debate.  Although land 
clearing for agriculture activities and lumbering contribute significantly to 
deforestation, the demand for energy for domestic activities such as cooking 
and home-based micro-enterprises are also an important contribute to 
deforestation.  In, fuel wood is burnt in three stone fires or inefficient stoves.  
This practice not only contributes to deforestation but has adverse impact on 
the health of the solid biomass users, especially women and young children 
who spend most of their time in kitchen environments polluted by wood smoke 
(Margarate, 2004). 
 
2.15. Biomass fuel 
Biomass can be derived from woody and non- woody biomass.  Trees, crop 
residues and other vegetation can be converted into charcoal (Hedon, 2007). 
Biomass was always the main energy source in the developing world.  It is 
used in cooking, lighting, heating and generally linked with household energy 
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issues in these countries.  In most of the developing countries 80% of 
households rely on biomass for energy. The available and sufficient fuel is 
indispensable for the quality of live of rural and urban population by enabling 
them to meet their energy needs in a socially and environmentally sustainable 
manner (Action Program on Forest, Final Report, 2002). Increasingly, biomass 
is being considered a major source of energy development. Until now, energy 
planners in developing countries have thought of bio fuels as suitable 
alternative for traditional uses (Bernd et. al., 1985).  
 
2.16. Fuel wood consumption 
It is estimated that more than ¾ of the population depend on wood and other 
biomass fuels.  Asian countries face an increasing need for energy supported 
their economy and social development. Currently 30-80% of their overall 
energy needs are made by wood fuel. Biomass for cooking and heat dominate 
household energy use in majority of the least developed countries. Fuels wood 
is also used in many types of rural industry. Cooking predominant by use fuel 
and charcoal, in India  it is estimated the total energy consumption of rural 
households; is 5,479 thousand TOE per year. In Philippine estimated of the 
percentage household energy used for cooking range from 50-80%, while 93% 
household charcoal using for ironing clothes and both fuel wood and charcoal 
use for heating water. According to statistic 1980 the output of fuel wood and 
charcoal in some countries in Africa reached 375.8 m³.  This represents about 
87% of the total forest output and more than 60% of the total energy 
consumption. In some countries such as Ethiopia and Mali wood represent 90% 
of energy consumption in rural area. The fuel wood represent almost all the 
energy resources consumed except in certain limited regions where there may 
be recuperation of agriculture residues. In the towns fuel wood uses are usually 
made of charcoal, because it is more convenient. It is appreciated by home-
makers and its consumption increases with appearance of styles of life different 
from that in rural communities, fuel wood still retains a certain place. However, 
commercial fuels, particularly oil products, are more widely used in the larger 
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towns higher the purchasing power 20-50%.exists In towns, in addition to 
handicraft and semi-industrial requirement, fuel wood and charcoal are also 
used by public and private groups. In case of land locked countries without 
other resources, wood is required for certain industrial activities: cigarette and 
match-making, large-scale bakeries, breweries, tea factory.  
 
In Sudan, Forest Products Consumption Study managed to assess Sudan's 
consumption of forest products in quantitative terms. In these respects, the 
study was indexed to a recent population census, covered all categories of 
consumption by rural and urban population, focused on specific aspects of 
consumption.  The major findings of the study showed that Sudan consumed a 
total of 15.77 million m3 round wood in 1994 for Woodfuel, construction, 
maintenance and furniture wood.  Of the various economic sectors, the 
household sector has the highest share of total consumption .The remaining is 
distributed among the industrial, commercial and services sectors and Quranic 
schools.  The analysis of aggregate consumption by product shows that wood 
fuel forms the bulk of the consumption.  The Woodfuel share of the total is 
estimated to be 87.5%.  Annual wood per capita consumption was estimated as 
09.73 m3 of round wood using 1994 total consumption figures and estimated 
population.  
 
The annual household wood per capita consumption constitutes the highest 
component of the overall national wood per capita and is estimated to average 
0.653 m3 for urban households and 0.37 m3 for rural households.  Furthermore, 
per capita estimates also tend to vary with income, ecological zone and 
education.  Survey analysis reveals tendencies of decreased wood consumption 
with income rise, increased aridity and rise in education level.  However, 
despite these overall aggregate levels, distinct variations between products are 
observed.  Whereas consumption of firewood and construction wood tends to 
decrease with income, charcoal and furniture wood consumption show the 
reverse.  Charcoal on average constitutes the highest component of annual 
household wood consumption, reaching 43% of the total wood consumption.  
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Per capita consumption ranged between 0.493 m3 for urban households and 
0.162 m3 in rural households. Firewood on average formed 41.8% of the total 
annual household per capita consumption.  The estimated per capita varied 
between 0.116 m3 for urban households and 0.354 in rural households with 
national average of 0.273 m3. 
 
2.17. Wood as source of biomass energy 
The forest source is one of many sources of fuel wood production.  In recent 
years non-industrial plantations of different types have gained recognition as 
important sources of fuel wood supply (Khatun and Fahmida, 1998).  In the 
countries of South-East Asia, forest sources contribute between 10 and 50% of 
total national fuel wood supplies. The share of non-forest wood fuels in total 
household- level consumption in Indonesia is reported to be as high as 93%.  
Alternatively, wood fuels are obtained as lops and tops from forest harvesting 
operations; as dead wood, fallen branches, twigs and dead stumps at site; as by-
products of wood-based industries; as surplus non-commercial wood derived 
from land clearing; or as recovered wood from replacement or demolition of 
old structures and constructions.  The latter are used mostly by the urban poor 
(Goodlet, 1989).  Agro residues are the other main sources of biomass fuels. 
They are important for both the domestic and the industrial sectors (Soesastro 
et. al., 1983).  Data for the domestic sector are often not available, but evidence 
indicates that biomass in the form of residues plays an important role where 
wood as a source of energy is in short supply (Ellenbroek, 1975). 
 
The main unmet demand for fuel wood is from rural consumers in areas with 
few trees on public land or forests who do not have budget to purchase it.  They 
will benefit if public lands are afforested. More trees planted on private land 
will be of only marginal benefit to them (Smiet, 1990).  Fuel wood gaps can 
thus be best met by planting trees on public lands which produce a lot of twigs 
and branches which can be gathered (Piadozo, 1987).  There are several policy 
initiatives that have to be taken in the forestry sector. Firstly, a categorization 
should differentiate between fuel wood from logs and fuel wood from twigs 
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and branches.  Secondly, twigs and branches as fuels are best made available to 
the poor through shrubs and bushes.  It is also acknowledged that the objective 
of Community Forestry and Joint Forest Management should be on producing 
twigs and branches and other locally desired species through micro-planning.  
Last initiative is greening of degraded forests (Municipal and Provincial 
Development Office, 1989).  In countries with low forest cover, effective 
management of forest resources is vital to promote ecological stability and 
provide food security (National Statistics Coordination Board. 1989).  The 
adoption of scientific practices and modern technologies in forestry, coupled 
with the active involvement of the people and voluntary organizations, should 
focus on arresting the rate of forest degradation and will substantially augment 
greening efforts (Munslow, 1988). 
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Chapter III 
Study Area 
 
3.1. Location  
The total area of Sennar State is 40608 km2 and this comprises 1.6% of the 
total area of the country.  Sennar State is a central state while lies between 
longitudes 32° 58′ and 35° 42′E and latitudes 12° 5′ and 14° 7′N and it is 
surrounded by Gazeira State to the north, Blue Nile State to the south, Gadarif 
State to the east and White Nile and Upper Nile to the west (Fig 3.1 map of the 
study area).  According to the federal organization the State consists of three 
provinces (recently moatamadies) namely; Singa, Sennar and Dinnder. Those 
provinces consist of 21 localities (see Table 3.1) 
 
Table (3.1): The Administrative structure of Sennar State  
State Province No. of Localities No. of village 
Sennar Singa 
Sennar 
Dinnder 
7 
7 
7 
143 
429 
247 
Total   21 819 
 
3.2. Population 
According to 1993 census the population of Sennar State was 977,650 capita 
with an annual increase of 2.68% most of those live along the Blue Nile and its 
tributaries (Dinnder, Rahad etc….) and the rain fed agricultural areas (Ministry 
of Finance and Economics, 1996).  By projection, the population of the state 
according 2001 census is around 1.204820 capita distributed among the 
localities.  It worth mentioning that Wadelnil management unit  has the biggest 
area compared to the other management units in  Abuhgar locality and it has 
the lower population density than Wadelnil 
 
3.3. Geology, topography and soil of the state 
The area is described as middle proterozonic, undifferentiated basement 
complex mainly made up of genesis. Intrusive bodies of ultra basic and basic 
rocks are numerous (Worral, 1961).  The state lies within the central clay plain. 
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It consists mainly of extended flat plains with a gentle slope from mountainous 
areas toward the North. There are some scattered mountains in the state e.g. 
Moya, Sagadi, Abougrood , Abal, Tozy, Bozy, Daly, and Mazmom. 
 
Sennar State soils comprise the extension of the central clay series and it is a 
flat and semi flat which declines gradually towards the north. The surface is 
leveled and with few erosion near the mountains areas, where the seasonal 
streams (KHORS), caused some erosion. There are some scattered mountains 
as Moya, Sagade, krdoss, Abugrodd, Booze, Toze, Dally, Mzmom and Abal 
mountains beside many valleys and seasonal streams. 
 
The soil of the area is dark heavy cracking, some times called the black cotton 
soil. These appear to be alluvial in origin, which form soil transported by the 
Blue Nile and White Nile, which have high clay content. They form part of the 
central clay plain of the country. The parent materials of these dark cracking 
clay soil is taken as the weathering products of the basic igneous and 
metamorphic rocks (DECARP, 1976). On drying, these soil shrink 
considerably and a network of a wide and deep crack are developed (Worral, 
1961).  However, the soils of Sennar State can be grouped into five categories: 
(a) the flood plain along the Blue Nile and its tributaries, (b) The silt soils, (c) 
The mayaa, (d) Karab soils, and (e) The clay plain, which comprise more than 
eighty percent of the state soils. The quality of those soils varies from soil type 
class two, to soil class four 
 
3.4. Climate 
Singa area is classified as a semi arid zone with short grass savanna (Harrison 
and Jackson, 1958).  The rainy season extends from June to October. Average 
temperature is 40 C0 during summer and 25 C0 during winter (Singa 
metrological station, 1994).  The mean annual rainfall during 50 years (1941-
1995) for Sinnar station reveals an appreciable decrease in the rainfall. Table 
(3.2) shows the rainfall and temperature in Sinnar for period 1941-1995  
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Table (3.2):  Average rainfall and temperature for Sennar State 
1941 - 1950 1951 - 1960 1960 – 1995 Station 
Temp. 
C0 
Rainfall 
mm 
Temp. C0 Rainfall 
mm 
Temp. C0 Rainfall 
mm 
Sennar 28.4 472 28.5 463 28.4 410 
Source: Singa meteorological station (1994) 
 
The northern past of the state is within the poor savanna with an average 
rainfall which ranges between 300m- 600m, while the southern part lies within 
the rich savanna where the rainfall reaches up to 800mm.The average 
temperature varies between 35 – 40 degrees during the summer and 20 -25 
degrees during winter .The western south wind is the prevailing wind during 
the rainy season, where the relative humidity range between 75–80 (Singa 
Meteorological Station, 1994). 
   
The temperature varies between 35-40°C during summer, and between 20-
25°C during winter. The prevailing wind from October to April, is the north 
and north east dry wind with an average degree of humidity between 15-20 % 
while in the period May-September, the prevailing wind is the south west wind 
and the relative humidity ranges between 75 to 80% (Singa Meteorological 
Station, 1994). 
 
3.5. Water resource 
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The study area has different sources of water namely:  
-  Rivers water: The Blue Nile is the main water source in the state together 
with its tributaries. The annual input of the Blue Nile is the main source of 
irrigation for Gazeira, Rahad and pump agriculture schemes beside electricity 
generating for domestic and industrial usages.  River Dinnder is a seasonal 
river that flood  during the rainy season (June-September) and it comprises 
substantial water reserve, which can be used for different purposes. 
- Rainfall water: rainfall water is considered as an important factor for rain fed  
mechanize agriculture and although the rainfall season is a short one (June-
September) the quantity of the rainfall ranges between (300-600 annum) with 
an obvious fluctuation in its quantity and distribution. 
- Valleys and khors: There is a large network of seasonal valleys and khors in 
the state like Alaatshan, Alaagaleen and khor Aenekleba. 
- Hafeer water: Hafeer is a man-made depression specially made for gathering 
the rainwater during the rainy season and it was considered as a main source 
for drinking water in areas with low water tables in the western part of the state 
(Dali, Mzmom, Sagadi and Krdos) where there are no rivers or seasonal water 
streams.  There are about 65 Hafeers in the state with an annual storage 
capacity of about 1.5 million m3. 
- Water table: The percent of the water table is closely associated with the 
geological construction prevailing and hence 40% of the western part of the 
state is covered by the basement complex so most of the soils doesn’t pocess 
the phenomena of keeping high water table, which exist only on soils with 
fissures. 
 
3.6. Vegetation 
The forest vegetation in the Sudan follows forest type variation with rainfall 
and soil and to alesser extent the effect of topography which is confined to 
certain localities (Badi, et al 1989).  The study area falls within the zone of low 
rainfall woodland savanna. Under conditions of annual rainfall between 300 – 
800mm, this division stretches across the Sudan from the east to west between 
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latitude 10 N. and 14 N.  This division was further divided according to distinct 
soil types namely , low rainfall wood land Savanna on sand and low rainfall 
wood land Savanna on clay .The latter divisions cover the study area and is 
divided in to three-forest vegetation , Type one of which covers the study area, 
(Harrison and Jackson, 1958)      
- Sunt (Acacia nilotica) forests: These forests are by far the most important of 
formation of productive forest in the Sudan. The Sunt forests usually occur on 
the periodically inundated riverbank. The most well stocked forest. of Acacia 
nilotica  are found on the bank of the Blue Nile and its tributaries the Dinder 
River and between the (Mayaa) which is a shallow depression in the basin 
where water stays for a considerable period or to the next flood, sunt also 
shows appreciable good growth. The growth of sunt is rather poor between the 
(Mayaa) and the (Dahara) or high contours away from the river. Sunt is the 
dominant species in this type of forest. However it occurs as pure stands 
sometimes associates with Ziziphus spina christi  which, occurs usually as 
isolated trees on the (Gerf) soil or in the form of small thickets in the -forest 
gaps .Other species on the (Gerf) are fedherbia albida, Acacia sieberana, 
mimosa nilotica thickets and Craterva adansonii(Badi, et al 1989)  
- Acacia mellifera (Thornwood land): This type occurs under rainfall varying 
from 300–400 mm per annum on dark clay.  This species composition is 
dominated by thickets of Acacia mellifera (kitir) associated with Commiphora 
africana (gafal) and Boscia senegalensis (mohkait).  In the wetter sites, other 
species are found e.g. Acacia seyal (talh), Balanites aegyptiaca (heglig), 
Cadaba glandulosa, C. rotunda (cadab) and in low areas Dalbergia 
melanoxylon (abanus). 
- Acacia seyal-Balanites wood lands:  This lies south of the Acacia mellifera 
thorn-wood land with a rainfall of (500-700 mm) per annum.  Acacia seyal 
dominates this type and it is associated with Balanites aegyptiaca.  Other 
species found are Acacia mellifera in the drier parts and Acacia senegal 
(hashab) in the wetter parts. Other species like Combretum hartimannianum 
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(habil), Anogeissus leiocarpus (sehab) and Entada sudanica.exist in high 
rainfall areas. 
 
3.7. Main activities in the study area 
The economy of Senna State is predominately dependent on agricultural 
production. Main crops are dura, sesame cotton, sun flower, Ground nuts, and 
horticultural products. There is an expansion in the agricultural activities in the 
state as indicated by the regional Ministry of Agricultural in the state, where 
the cultivable land is about 6 million fed an. The 5.5 million fedan used for rain 
fed agriculture and 0.5 million fedan are irrigated agriculture (Regional 
agriculture report, 2001)       
 
Animal production plays an important role in the economy of household in the 
area.  The main types of livestock are sheep, cattle's, goat, and camels. 
Livestock raising ranks as second job and about 40% of people are nomads. 
Natural grasses are the main source of pasture for livestock. However, due to 
water shortage during summer livestock migrate to south of country in search 
of water and make little use of this pasture in addition to crop residues. Table 
(3.2) shows number of livestock according to the census of the year 1998. 
 
Table (3.3): Population of livestock at the study area 
State Year Cattle Sheep Goats Camel 
Sennar 1998 2.260.000 1.922.000 1.230.000 301.000 
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Chapter IV 
Methodology 
 
4.1. Introduction 
This chapter includes description of scope of research, the target group and 
sample selection. Moreover, the data collection instrument (questionnaire) is 
also described with regard to its construction, validity and field-testing as well 
as the procedures and methods employed for data analysis 
 
The study was undertaken for investigating the impact of assigning the reverian 
forests behind Sennar Dam for production of railway sleepers and north of the 
dam for fuelwood production on the vegetation cover in the study area.  Two 
types of data were used to collect the necessary information, namely, primary 
and secondary data .The source of the secondary data includes FNC files, 
annual report, project document, and previous studies conducted in the same 
site. The primary data were principally collected through interviewing to 
investigate the local people perception towards their demand and consumption 
of fuelwood. More specifically, the data cover the main items of the objectives 
specified for the present study 
 
4.2. Selection of the study area 
Riverain forests lie along both banks of the Blue Nile as detached areas.  They 
form a very unique forests ecosystem covering a vast area and of is vital 
economic importance for the economy of the Sudan and its nature 
conservation. They provide fuelwood, poles and sawn timber.   Acacia nilotica 
is the dominant tree species along the riverain forests.  The stands north of 
Sinnar dam are managed for fuelwood production while stands south of the 
dam are managed for sawn timber particularly railway sleepers. Because it 
meats the equipments of aunt timber production and the potentiality of 
communal forest for full wood provision for local communities Wad elnail 
Locality was selected to investigate the research problem. 
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4.3. Selection of village 
Wed elnial Management Unit consists of 49 villages. The activity of 
community forestry is not practiced in all the villages of the unit. Several 
factors are behind non-adoption of community forestry intervention in all the 
villages like remoteness from the Blue Nile and some village had not the 
chance to participate in the programs of the NGOs which worked in the study 
area. Accordingly, selection of villages for this study area was made from a pre 
hand list of villages enrolling in community forestry activity. Six villages were 
random by selected for this research namely; Karima, Mabroka, Kibishab, 
Shamia, Tangro and Gowra Table (4.1). 
  
Table (4.1) selected villages and number of respondents  
State Administration Selected village NO. of respondents 
Sinar Wed elnile  Karima   
Mabroka 
Kibishab 
Shamia 
Tangro 
Gowra 
71     
24  
15  
07               
27  
15 
Total 1 6 159 
 
4.4. Selection of household 
The household is the basic unit of production and consumption in the rural 
area.  Hence, it was difficult to find a correct definition of who should be 
included in household selection. Household member could be identified on 
combination of the following:   Residence: the household member lives in the 
same house.  Production or working unit: the household member work together 
in a common field.  Consumption: the household member pools their income 
from the survey.  Many household fulfill all the above criteria. In each 
surveyed village simple random sampling was done to choose an individual to 
represent a household from the list of people participation in community 
forestry activities. 
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In this study 159 households were selected from the villages mentioned in 
Table (4.1).  The sampling percentage of household selection is 5.  The 
selection of respondents was made randomly according to the availability of 
the head of the household.   
 
4.5. Construction of the questionnaire 
The construction of the questionnaire was made according to the guidance of 
FAO (1985). The suggestion of the supervision as well as ideas of other 
expertin the field of study helped to reach the final format of the questionnaire. 
The following guidelines of Burchinal (1986) were also given special 
consideration in the construction of the questionnaire: 
- To be contain that each question was relevant to the topic and 
necessary. 
- To express each question as simply as possible. 
- State questions in specific concern to terms. 
- To obtain criticism of all prepared items by a colleague or friend. 
- To state the items in the language that the respondents use in every day 
conversation. 
 
Two types of questions were used in the questionnaire, closed-end question, 
with mostly multiple choices or yes and no style of answers, and dichotomous 
question in step-wise style, each answer leading to specific set of follow up 
questions with no open-ended question expert where it is inevitable. 
This type of questions was used in the questions was used in order to: 
- Make the least demand upon respondents. 
- Permit quick, efficient collection of data. 
- Permit easy, quick and accurate analysis answers. 
- The combination of question and associated response categories 
sometimes help respondents to understand the question more clearly. 
- They are more useful in obtaining answers to sensitive question. 
- The open-ended question at the proper level of generality. 
- Responses difficult to analyze and summarize. 
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- They may impose considerable burdens on respondents and 
interviewees. 
- They are more likely to produce irrelevant and worthless data. 
 
4.6. Organization of data 
The conceptualization step was followed by the organization of the question 
and the following guidelines were considered: 
- To begin with simple, easy answer question. 
- To place sensitive or more complex question late in the questionnaire 
- Where it make sense, to place the items I a logical order. 
- To try to create an interesting mix items within the questionnaire. 
 
An introduction was set to the questionnaire at the top of its first page, the 
introduction was written in short, simple sentences in the local language used 
by the respondents and in word, they understand. The introduction was 
composed of the following elements. 
- Identification of the person conducting the research. 
- Explanation of the purpose of the study and why it is important. 
- Explanation of how the respondents were selected. 
- Assurance that answers would be protected and not made known to 
any one else to assure confidentiality. 
 
4.7. Pre-testing 
The formulation of the questionnaire was followed by a pre-test step to 
discover and correct any flows in it .The purpose of the pre-test is to make sure 
that the questionnaire would deliver reliable and valid data for answering the 
problem  under investigation .The final year student of faculty of forestry 
,University of Khartoum ,as part of their study course ,were asked to critique 
the questionnaire ,and to estimate how the respondents will be able to respond 
to questionnaire According to the comment of students, the draft questionnaire 
.was revised ,finally ,the supervisor checked the questionnaire ,and accordingly 
,some question were materialized into simple forms with minimum item to 
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obtain necessary information .The questionnaire were finally revised and 
printed(Annex I). 
 
 
 
4.8. Permission for data collection 
Prior to the start of data collection, the General Manager of the FNC was 
informed about the nature of the research and the study area.  A request letter 
was addressed to the General Manager of FNC to issue an order to the forest 
officers in the study area to offer the possible assistance and to help in data 
collection. After reaching any selected village, the first step involved is 
obtaining permission from local authorities before conducting the survey .This 
permission is certainly recommended for surveys in rural areas where the 
residents may be more suspicious of outsiders .The permission was taken from 
the local authorities .The leaders were also asked to convince the local 
respondents to cooperate in conducting the research. 
 
4.9. Statistical analysis 
The statistical analysis was commenced through exploratory manipulations of 
the data obtained from the study area .This process was accomplished by 
critically examining the data through the use of simple tables and selected 
cross-tabulation which allows tentative answers to many of the question being 
asked in survey 
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Chapter V 
Results and Discussions 
 
5.1. Status of the vegetation cover in the study area 
Generally, it is well acknowledged that if the local people rely on certain 
species for a certain use this will lead to diminish density of these species.  The 
consequences may extend to complete change in the vegetation structure and 
composition which ultimately lead to retrogression in the vegetation 
succession.  In the study area the reliance of the local people on certain species 
at the expense of others as a source of firewood has lead to the dominance of 
less preferred species.  Table (5.1) shows the status of the vegetation cover in 
the study area, as viewed by respondents. 
 
According to the perception of few of the local people, the stocking density of 
the tree cover suitable for consumption as firewood has increased in the few 
past years.  This fact is supported by 13.8% of the respondent; while 72.3% 
emphasized that the stocking density of the preferred species has remind 
constant .  This agrees with Khidir (2004) showing that preferred tree species 
for firewood declined in the White Nile State and replaced by less preferred 
species.  According to the records of the FNC and relevant studies in the fields 
of inventory and socio-economic studies conducted in the study area, there is a 
declining trend in the abundance of good quality firewood species (FNC, 
2000).Allegation of improvent of stocking density by 13.8% of the respondent 
be to avoid of being responsible for the deterioration of the vegetation cover in 
the study area.  On the other hand, 13.2% of the respondents stated that there is 
apparent decline in the stocking density of the preferred tree species for the 
provision of firewood. 
 
Table (5.1) reveals the ambiguities of the increase or decrease of the stocking 
density of the tree species, where 52.8% of the respondents accentuate the 
decline of the preferred tree species for firewood production, but the stocking 
density of the tree cover in general in the study area is almost similar because 
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with the decline the abundance of the preferred species for the provision of 
firewood there is an increase of less preferred tree species. 
 
Table (5.1): Status of the vegetation cover in the study area. 
Status of tree cover  N Education level 
Decrease  Constant  Increasing   
19.1 72.3 8.5 47 Primary 
13.7 66.7 17.6 51 Secondary 
2.9 88.2 8.8 34 University 
14.8 63 22.2 27 Other 
13.2 72.3 13.8 159total 
 
5.2 Dominance of tree cover in study area 
Dominancy of tree species in a specific site might be attributed to the existence 
of favorable factors (climatic and for edaphic factors) or due to human 
intervention through selection of certain types of tree species, for afforestation 
programs.  In either cases the dominance of tree species despite the existence of 
favorable conditions may be subjected to retrogression.  In Sudan there is a 
tremendous shift in the vegetation zones due to several factors, and scientists 
until now rely on the classification of Harrison and Jackson (1958).  Figure 
(5.1) shows the dominant tree species in the study area. 
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Fig. (5.1): Dominant tree species in the study area 
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Sunt (Acacia nilotica) is the dominant tree species as asserted by 52.8% of the 
respondents.  It is well known that this species is the dominant tree along the 
Blue Nile and it is managed according to a management plant for the 
production of railway sleepers.  This trend started since 1935 (the first rotation 
of the reverian sunt forests).  After the first rotation (1935 – 1964) the forests 
are planted with the same species.  The topographical configuration of the 
study area favor the growth and development of this species at the expense of 
other tree species because it shows good development in water depressions 
where other species can not survive. About 41.5% of the respondent showed 
that Talh (Acacia seyal) share dominance with sunt trees.  The species is 
abundant in the study area outside the reserve forest.  Some respondents 
(11.3%) mentioned kitir (Acacia mellifera) as dominant in the study area, while 
18.9% mentioned other tree species like Habil (Combretum spp), Sidir 
(Zizyphus spina-christi), sayal (Acacia tortilis), Mahogni (Kaya senegaliensis) 
and others  
 
5.3 Factors behind the Dominance of some tree species 
In the study area some factors contributed to the retrogression of the vegetation 
cover where less preferred species in the past colonized the study area. Table 
(5.2) shows the main factors of dominance of less preferred species. 
 
Table (5.2): Factors behind the dominance of less preferred species 
Reasons of dominance of tree species 
Not suitable for Other  Grazing  Insects Climate 
fuel building cooking 
 Education 
level 
44.7 12.8 2.1 36.1 14.9 21.3 10.6 47 Primary 
29.4 7.8 11.8 9.8 39.2 39.2 15.7 51 Secondary 
41.2 11.8 0 32.4 8.8 20.6 5.9 34 University 
51.9 3.7 18.5 7.4 33.3 40.7 33.3 27 Other 
40.3 9.4 7.5 22 24.5 30.2 15.1 159total 
 
Lack of suitability of some tree species for cooking, buildings materials and 
fuel is behind the dominance of those trees in the study area as mentioned by 
15.1, 30.2 and 24.5% of the respondents, respectively.  The respondents 
mentioned other factors like climate change and variability as indicated by 22% 
 42
of the respondents.  Climate change, particularly fluctuations of rainfall, led to 
exitionion of some tree species in the study area.  Balanities aegyptiaca is a 
vital example where the FNC declared the species as an endangered species 
and certain decrees were formulated to protect the species.  Some respondents 
suggested that overgrazing is a factor that contributed to the dominance of less 
preferred species.  It worth mentioning, that the acacia's trees are among the 
high palatable species and represent browse for livestock particularly during 
summer times.  This agrees with Doka (2007) showing that forest resources are 
considered as natural rangelands in many parts of the country.  Herders used to 
chop the trees to provide their animals with debris and leaves.  Insect 
infestation was mentioned by 7.5% of the respondents as the responsible factor 
for the change of species dominance in the study area.  Other factors were 
mentioned by 40.3% of the respondents. 
 
Table (5.3): Dominance of less preferred species in the study area 
Reasons of dominancy of tree species 
Not suitable for Other grazing Insects climate 
fuel building
s 
cookin
g 
 Education 
level 
44.7 12.8 2.1 25.5 14.9 21.3 10.6 47 Primary 
29.4 7.8 11.8 7.8 39.2 39.2 15.7 51 Secondary 
41.2 11.8 0 20.6 8.8 20.6 5.9 34 University 
51.9 3.7 18.5 7.4 33.3 40.7 33.3 27 Other 
40.3 9.4 7.5 15.7 24.5 30.2 15.1 159 Total 
 
In the Sudan, many studies showed that there is a continuous decline of the 
vegetation cover in the country due to several factors.  As a result, there are 
some tree species lost their dominance over certain sites and new species 
colonized these sites.  However, most of the Sudan ecological zones are 
vulnerable to external shocks and stresses.   
 
5.4. Factors responsible for retrogressive succession in the study area 
In the study area there are some factors mentioned by the respondents 
responsible for the deterioration of the vegetation cover.  Table (5.4) shows the 
main factors, as perceived by local people that are responsible for the 
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deterioration of the vegetation cover.  Illicit felling represent the main 
challenge for forests resources in the study area as perceived by 57.1% of the 
respondents.  Irrational use of the forest resources as represented by 
overgrazing is mentioned by 28.3% of the local people.  Overgrazing 
endangers the regeneration of the vegetation cover and lead to the deterioration 
of the physical and chemical properties of the soil through compaction.   
 
Table (5.4): Factors responsible for the deterioration of the vegetation 
cover  
The reason of decrease 
Others Over- 
grazing 
Charcoal 
production 
Lack of 
protection 
fires Illicit 
felling 
N Education 
level 
27.7 19.2 2.1 25.5 8.5 61.7 47 Primary 
21.6 33.1 0 5.9 15.747.0 51 Secondary 
41.2 35.3 0 5.9 20.670.6 34 University 
18.5 25.9 7.4 3.7 22.248.1 27 Other 
27.0 28.3 1,9 11.3 15.757,1 159 Total 
 
Lack of protection was mentioned by 11.3% of the respondents, while 1.9% 
mentioned charcoal production as one of the factors behind the deterioration of 
the vegetation cover and the loss of the dominancy of certain tree species.  Fire 
which is usually set deliberately by herders to get rid of noxious ticks and mites 
is responsible for the destruction of large parcels of forests areas.  Twenty-
seven per cent of the respondents mentioned other factors that contribute to the 
deterioration of the vegetation cover in the study area.  Ibaid (2006) 
emphasized the role of protection in the conservation of forest resources.  In the 
case of the Sudan protection of forest resources is difficult if it is not 
impossible due to the fact that the FNC is always under funded and under 
staffed. 
 
5.5. Possible channels for improvement of forests in the study area 
Local people can live in harmony with the surrounding environment if their 
needs did not exceed the level of mean annual increment of the forests.  
Moreover, the local people residing around the forests can contribute to 
rehabilitation and conservation of the forests within their vicinity.  In Sudan 
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there is misconception regarding resilience of local communities around 
forests.  Forest staff considers the existance of these communities represent a 
challenge for the sustainability of the forest resources.  On the other hand, local 
people around the forest can be sensitized and mobilized to participate in 
activities that contribute to the conservation of the forest resources.  In the 
study area there are several factors which could contribute to the development 
and improvement of forest resources.  Also there are some factors which are a 
serious menace to the sustainability of forest resource as perceived by local 
communities.  Table (5.5) shows the main factors in favor of forests 
development and those hindering forest conservation.  
 
Table (5.5): factors influencing forest resources in the study area 
Factors of deterioration Factors of improvement 
Others
 
Fuel fire fellingOtherFNCAgric 
projects
Agroforestry 
N Education 
level 
38.3 4.3 40.4 83.0 27.7 53.2 6.4 34.o 47 Primary 
15.7 9.8 27.5 62.7 9.8 58.8 9.8 33.3 51 Secondary 
14.7 26.5 17.6 69.7 8.8 32.4 20.6 29.4 34 University 
18.5 40.7 22.2 48.1 37.0 37.0 3.7 22.2 27 Other 
14.4 25.2 28.3 67.7 19.5 47.8 10.1 30.8 159 Total 
 
Factors that contribute to the improvement of forests in the study area as 
perceived by local communities are; 30.8% of the respondents believe that 
adoption of agroforestry in its different forms (strip, hedgerow or windbreaks) 
contribute to the conservation of forest resources through reducing pressure on 
them.  This agrees with Hussain (2005) showing that adoption of agroforestry 
intervention at areas affected by refugees contribute significantly to the 
enrichment of the vegetation cover in eastern Sudan.  A considerable 
proportion of the respondents (47.8%) believe that development, conservation 
and rehabilitation of forests is the responsibility of the FNC, while 10.1% 
assume the agricultural schemes in the study area have a profound role to play 
in the rehabilitation of the forests.  As it is well known, according to forest 
policy,  5% of the area of the agricultural schemes should be allocated for tree 
planting in the irrigated schemes and 10% in the rainfed schemes.  Some 
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respondents (19.5%) mentioned other factors which could contribute to the 
development of forest resources in the study area like adoption of community 
forestry intervention in its different forms (communal and on an individual 
basis interventions). 
 
5.6. Influence of local communities on forests 
It is assumed that local people should live in harmony with their surrounding 
environment.  This is what has happened in the past, but with the sharp increase 
of the population the demand of people for firewood increased dramatically 
and this was reflected negatively on the tree cover.  The same thing happened 
in the study area.  To maintain a sustainable services and product supply from 
forests local people should contribute in the sustainability of the resource.  
Table (5.6) shows the duties of the local people living around forests. 
 
Table (5.6) Influence of local people on forests 
 Responsibilities towards forests 
Activities  Fire 
extinguishing  
Protection 
Participation 
in 
afforestation 
 Education 
level 
4.3 51.1 89.4 73.3 47 Primary 
7.8 33.3 74.5 74.5 51 Secondary 
2.9 11.8 94.4 76.5 34 University 
3.7 44.4 77.8 70.4 27 other 
5.0 35.8 83.6 73.9 159 total 
  
Participation which is the voluntary involvement of local people in activities 
requires physical, emotional and mental commitment (Mangala, 1982).  The 
majority of the respondents (73.9%) asserted that they are willing to participate 
in all the activities of the FNC if their rights and privileges are secured.  The 
majority of the respondents (83.6%) asserted willingness to participate in the 
protection of the forest against overgrazing and illicit felling, while 35.8% 
showed their keenness to participate in the extinguishing of fires in any case of 
incidences.  Five per cent of the respondents showed that they are participate in 
the different activities of forest management when they asked to do this.  
Abaker (2005) stated that it is possible to sensitize and mobilize local 
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communities in the Sudan to adopt any proposed intervention.  This is 
attributed to the fact that local communities in the Sudan organize themselves 
into working groups known as nafir (reciprocal exchange of labor) to 
accomplish any task. 
 
5.7. Relationship between FNC and local people 
One of the mandates of the FNC is to guarantee the sustainable supply of the 
forest product and services to local people on sustainable manner.  Therefore, 
the FNC used to form working plans to fulfill the above mentioned objective.  
Unfortunately, the results of the working plan usually give misleading figures 
about the volume of the trees within the forest.  This is mainly due to offences 
towards the forests.  This situation necessitates the importance of coordination 
with the local people around the forests.  Table (5.7) shows the relationship 
between the FNC and the local people. 
 
 
 
 
 
 
 
 
 
 
 
Fig. (5.2): Relationship between FNC and local people 
 
The majority of the respondents showed that the only relationship between the 
local people and the FNC is the provision of the extension services as asserted 
by 52.8% of the respondents, while 35.2% showed there is no relation between 
the FNC and the local people.  A silvicultural treatment is one of the fields 
through which the FNC can get use of the labor force from the rural areas to 
conduct the silvicultural operations through wages in cash or kind.  From the 
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above table, 10.1% of the respondents showed that the relationship with the 
FNC takes the form of temporary employment as wage labor for the conduction 
of silvicultural treatments, while 3.8% showed that there are other forms of 
relationship with the FNC like the participation in the extinguishing of fires and 
provision of licenses for trespassing of forest products.  ElGally (2005) showed 
that there is a misconception regarding the relationship between the local 
people living around forests and forest authorities.  Forest staff considers local 
people as the main challenge that jeopardize the existence of forest resources, 
while the local people believe that they have the right to enjoy the gifts of the 
God which is rendered by the forests. 
 
5.8. Stocking density of trees at farms 
Existence of tree cover in farms should be highly organized and managed in 
order to avoid competition with agricultural crops.  Special consideration 
should be given to the distribution of the trees within the farms.  Generally, 
windbreak is the most suitable method of agroforestry which guarantees the 
existence of agricultural crops and trees component because there is a limited 
competition with agricultural crops for moisture and nutrients.  Other forms of 
agroforestry also have significant contribution in the increase of agricultural 
production particularly if the trees selected for the agroforestry model has the 
propensity to fix the atmospheric nitrogen.  In the study area since the majority 
of the respondents indicated that their trees at farms germinate naturally i.e 
there is no deliberate selection of the species.  Some of these trees, if not the 
majority, might not be among the preferred species for agroforestry models.  
Table (5.7) shows the areas of farms and the number of trees in the farms as 
indicated by the respondent 
 
Table (5.7): Trees stocking density at farms 
Farm area (Gadaa) Trees at farms 
7-9 4-6 1-3  30 -21-
30 
11-20 1-10 
N Education 
level 
23.4 17.0 31.9 21.3 12.8 14.9 31.9 47 Primary 
29.4 13.7 47.1 45.1 9.8 9.8 31.4 51 Secondary 
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15.2 27.3 54.5 18.2 3.0 30.3 42.4 34 University 
14.8 18.5 66.7 22.2 25.9 22.2 29.6 27 Other 
22.2 18.4 47.5 28.5 12.0 17.7 33.5 159 Total 
 
Land holdings in the study area are smaller compared to areas I other paste of 
the country where 47.5% of the respondents possess agricultural lands of an 
area variant between 1 – 3 gadaa (one gadaa is equivalent to 5 feddans) and 
18.4% possess between 4 – 6 gadaa.  Therefore, more than 75.9% possess 
agricultural lands equivalent to or less than 6 gadaa.  The rest of the 
respondents possess more than 6 gadaa.  The number of trees in farms varies 
considerably among respondents' farms.  Twelve per cent of the respondents 
showed that they possess between 21 – 30 trees at their farms, while 33.5% 
possess 1 – 10 trees at farm.  Moreover 17.7% possess 11 – 20 trees per farm.  
Some respondents (28.5%) mentioned that they have more than 30 trees per 
farm.   Koli (2003) showed that adoption of tree planting at farms is an old 
practice in some parts of the country, particularly in western Sudan where gum 
gardens are common where the agricultural crops are cultivated among hashab 
trees following gum – bush cultivation cycle.  
 
From this finding it is clear that the local people accept the tree component at 
their farms.  This can be achieved through extension service to encourage 
adoption of trees on a scientific basis instead of having random distribution of 
trees at farms (parksland).  Other models like hedgerows or strips of trees can 
be used. 
 
5.9. Factors behind low adoption of tree planting at farms 
The role of trees in enhancing productivity of agricultural crops is beyond 
doubts particularly if the selection of the tree component is made on a scientific 
ground i.e selection of fast growing trees of high calorific value and 
potentiality of fixing a few nitrogen. Some farmers fear the adoption of the tree 
component on their farms and Fig (5.3) shows the factors behind this fear. 
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Animals and birds are among the most serious constraints confronting adoption 
of trees at the farms as indicated by 36.5% of the respondents, while 19.5% of 
the respondents attributed low adoption of tree planting to lack of ownership 
over the agricultural areas.  Abbaker (2004) and ElGally (2004) highlighted the 
main constraints confronting adoptions of trees planting at farms. The fear from 
destruction of the agricultural crops by birds is the main factor behind the low 
adoption of trees planting at farms.  This is an indication that a considerable 
proportion of the respondents are landless farmers and they enjoy farming 
through rent, crop-sharing and leaseholds.  Water shortage was mentioned by 
9.4% of the respondents, particularly during the summer.  Some respondents 
(3.8%) mentioned climate change and variability as the responsible factor 
confronting the adoption of the tree cover at farms, while some other 
respondents (6.3%) mentioned other factors like insect and theft. 
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Fig (5. 3): Factor hindering adoption of trees planting at farms 
Despite the fears of adoption of the tree component at the farms, still 40.5% of 
the respondents expressed their keenness to retain and adopt tree planting at 
their farms (fig (5.4).  On the other hand the rest of the respondents shows their 
fears or hesitation to introducing trees at their farms.  About 30.2% of the 
respondent attributed their lack of interest of tree planting to the absence of the 
knowledge on the planting techniques, of tree planting, while 22.6% attributed 
the lack of interest to adopt tree planting to economic reasons under the 
assumption that trees will reduce the cultivable land and the time spent in tree 
planting can be directed towards activities that can generate income. About 
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25.2% of the respondents showed the lack of extension is the main obstacle for 
the lack of adoption of trees planting at farms, while 18.2% attributed their 
refusal to plant trees at farms to their lack of awareness about the benefits of 
tree planting. 
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Fig. (5.4): Perception of tree planting at farms 
 
From the above finding it is clear that if there is an efficient extension unit 
within the administrative structure of the FNC it is possible to change the 
attitude of the local people towards the adoption of tree planting.  This agrees 
with Abdalla (2004) who stated that after the withdrawal of NGOs from the 
FNC activities, the extension services witnessed negligence and all the 
infrastructure of the extension units were conveyed to other departments.  
Moreover, all the specialists in the field of extension were also transferred to 
other departments.  
 
 
 
5.10. Agricultural land and fuelwood 
Wood is the natural sustainable choice of fuel for domestic fires and it is  in use 
since the first fire many millennia ago.  After the energy crisis of the seventies, 
the whole world was busy to find additional sources of energy as a substitute 
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for firewood.  Some NGOs exerted additional efforts to reduce reliance on the 
vegetation cover as a source of firewood.  Some other organizations encourage 
local people to participate in the process of afforestation through the adoption 
of community forestry interventions.  The same happened in the Sudan where 
the FNC polices encouraged the adoption of community forestry activities 
(communal or on an individual basis) for the sake of mitigating trends of 
deforestation in the country.  Although the Sudan has had forest legislation for 
a long time, forest management is not well established. A forest policy was 
issued with the objective of reserving 20 percent of the area of the country as 
forests under sustainable management at the end of the 1980s. At the beginning 
of the 1990s, about 4 percent of the total forest area had been reserved under a 
presidential decree, but none of the areas were reported as under management 
for FRA 2000 (FNC 2005).   Table (5.8) shows the potentiality of social 
forestry in the process of reducing pressure on the vegetation cover.  From this 
table it is clear that the local people used to retain some trees at their farms 
which are sometimes used for firewood.  About 50.9% of the respondents 
stated that they use agricultural residues for fuel.  Reliance on agricultural 
residues may reduce pressure on the tree cover but it has negative impact on the 
nutrient cycle in the farms particularly in areas where there is no application of 
fertilizers.  Trees and shrubs in the farms also contribute in the provision of 
firewood to the local people as reported by 20.8 and 26.4%, respectively. 
 
Table (5.8) firewood from farm and type of tree and farm area 
Natural area as 
aricical 
Firewood from farm 
Plantation Natural shrubs Agric 
residues 
Trees  
N Education 
level 
21.3 57.4 17.0 44.7 27.7 47 Primary 
35.3 68.6 21.6 52.9 23.5 51 secondary 
26.5 61.8 38.2 47.1 14.7 34 University 
7.4 92.6 37.0 63.0 11.1 27 Other 
24.5 67.9 26.4 50.9 20.8 159 Total 
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The majority of the respondents (67.9%) stated that the trees and shrubs at their 
farms were naturally established, while 24.5% showed that the trees and shrub 
are planted.  This attitude shows the possibility of addressing extension 
message to mobilize and sensitize local communities to adopt tree planting at 
their farms of provision of firewood and gaining other benefits.  This agrees 
with Abdalla (2004) who stated that the local people of Jebel marra area were 
able to satisfy their needs from firewood through adoption of trees planting at 
their farms in the form of agroforestry or farm forestry. 
 
5.11. Firewood collection and sources 
In the study area the local people rely on different sources for the provision of 
firewood.  Forests are the main source of fuelwood where the fallen branches 
and dead trees are collected for firewood as indicated by 62.9% of the 
respondents, while 47.2% asserted that they deliberately used to fell a green 
standing tree particularly during times of scarcity.  Some respondents (10.1%) 
mentioned other sources like animal dunk and agricultural residues are 
sometimes used for fuel (Table5.9). 
 
Table (5.9): Firewood collection in the study area  
Sources of firewood           Means of collecting fire wood
other  Cut 
trees 
branch  Animal 
cart 
Donkeys   Head 
load 
 N  Education 
level 
 14.9 61.7 63.8  53.2  17  72.3 47  Primary 
9.8 54.9 58.8 37.3 19.6 62.7 51 Secondary 
8.8 64.7 52.9 35.3 35.3 32.4 34 University 
3.7 44.4 815 40.7 18.5 48.1 27 other 
10.1 47.2 62.9 42.1 22 56.6 159 total 
 
Fallen or felled trees are transported through different means from the forests.  
The majority of the respondents use the head load.  Therefore, they used to 
transport collected firewood on foot, while 42.1% showed that they used to 
transport the collected firewood through animal carts.  Salih (2006) stated that 
due to the scarcity of firewood, the circle of collection area is increasing day 
after day and month after month.  First start by collection of head load due to 
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the closeness of collection area and finally it reached the point of collection 
using animal carts or even trucks.  Twenty- two per cent of the respondents 
asserted that they transport the collected firewood by animals (mainly 
donkeys).  In either cases this finding give clue to the large amount transported 
from the forest or the remoteness of the collection sites.  Fig. (5.5) shows how 
the local people used to collect their firewood from the forest. 
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Fig (5.5): Permission for firewood collection 
 
About 56.6% of the respondents asserted that they used to collect the firewood 
without any permission since there is a chance for the free access to the 
resource, while 39.6% showed that they used to have a formal or informal 
license from the FNC personnel.  Some respondents (7.5) stated that they used 
to consult the traditional leader for the collection of firewood.  From the above 
table it is clear that only 25.2% of the respondents used to pay taxes for 
firewood collection, although the per cent of respondents who stated that they 
used to have permission from the FNC is 39.6%, this percentage includes the 
local people who used to get firewood without paying any taxes after having 
informal permission of firewood collection 
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5.12. Trading in firewood in the study area 
Reserved and natural forests provided fuelwood for local people around the 
forests and outsiders living away part from the forest.  Fig (5.6) shows the 
types of the firewood collectors and the number of traders in the study area. 
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Fig (5.6): Trading in firewood in the study area 
 
About 62.4% of the respondents stated that firewood collection is not confined 
only to the inhabitants of villages around the forests, but extends to include 
some people living away form the forest.  This finding reflects the pressure 
exerted on the forest resources in the study area.  What aggravates the situation 
is the fact that a considerable proportion of the local people rely on firewood as 
a source of income.  Eleven per cent of the interviewed sample asserted that 
there are some traders in their villages who used to trade on firewood. 
 
5.13. Forests as sources of fuelwood  
Forests provide the main source of energy particularly in the rural areas of 
under developing countries where the majority of the local inhabitants fall 
within the poverty web which restrict their financial capability to expend on 
energy substitutes which is either unaffordable or unavailable.  In Sudan, like 
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other African countries south the great desert, local people rely on the natural 
and reserved forest for the provision of firewood for cooking and as a source of 
income generation (FRA, 2000).  In the study area the reserved forests are 
managed for the production of railway sleepers, while the residues are used as 
firewood on contracts or auctions bases.  Table (5.10) shows the trend of the 
firewood status in the study area. 
 
Table (5.10 ):Trends of fuelwood in the status area 
Status of fuelwood from 
reserved forests 
Status of fuelwood from out 
reserved forests 
Education 
level 
N 
Increasing Decreasing Abundant Rare Unavailabl
e 
Primary 47 12.8 63.8 14.9 29.8 55.3 
Secondary 51 28.0 54.0 15.7 51.0 31.4 
University 34 5.9 82.4 8.8 58.8 32.4 
Other 27 33.3 63.0 18.5 40,7 40.7 
Total 159 19.6 64.6 14.5 44.7 40.3 
 
Regarding the status of the fuelwood (firewood and charcoal) in the forest 
reserves and around the forest reserves, the bulk of the respondents (85%) 
asserted that the fuelwood collection from outside the reserve forests is either 
very rare or unavailable. The rest of the respondents (14.5%) reported that 
firewood outside the reserve forests is abundant but it needs efforts to cover 
devastated areas and much time to collect it.  As far as the reserved forests is 
concerned, the majority of the respondents (64.6%) asserted the decline of the 
resource for the provision of firewood, while 19.6% believed that the resource 
is increasing for the provision of firewood.  The rest of the respondents 
(15.2%) assessed the resource as constant in the provision of firewood 
. 
5.14. Preference of trees for fuelwood 
In case of tree species abundance local people through their accumulated 
knowledge over time are able to classify tree species according to their usages.  
0n the other hand when there is scarcity in tree species local people find 
themselves obliged to use the available tree species irrespective of the quality 
of the species.  In the study area there is a relatively abundant tree cover which 
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provides a chance for the local people to select the desired product for the 
specific use.  Fig (5.15) shows the preference of the local people to the tree 
species as firewood.  
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Fig. (5.7): Preference of tree species for provision of firewood 
 
Preference of Talh for firewood seem to be the most highly ranked preference 
where 57.9% of the respondents showed their preference of this species, while 
sunt is preferred by 36.5% of the respondents.  From this finding it is clear that 
sunt and talh constitute the highly prefered firewood. 
 
Almost there are insignificant differences regarding kitir and heglig where 
7.5% of the respondents showed their preference of these species for firewood.  
Some respondents (5.7%) mentioned other species which could be used as 
firewood like sidir, laout (Acacia nubica), habil and Neem (Azadrachta indica) 
 
5.15. Factors behind preference of tree species 
The local people were able to mention different factors for their preference of 
the tree species in the study area.  Fig. (5.8) shows the factors behind the 
selection of certain tree species for firewood.  About 37.7% attributed the 
preference to the abundance of the species.  Local people are reluctant to 
collect firewood from remote areas; therefore they use to consume the available 
 57
trees within the vicinity of the villages irrespective of their quality.  This fact is 
supported by 33.3% of the respondents who asserted that the closeness of the 
collection area can determine the level of preferences.   Few respondents 
(1.9%) stated that whenever there is a possibility of free access to protected 
forest they have better chance to collected firewood from trees characterized by 
good quality of firewood.  Through their traditional knowledge, particularly 
women, they are able to identify trees that have high calorific values.  
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Fig. (5.8): Factors for preference of certain species 0n the expense of other  
 
Due to the irrational uses of the vegetation cover in the study area, the majority 
of the respondents (66.9%)   asserted that due to their reliance on the tree cover 
for provision of firewood led to the extinction of certain species recognized in 
the past as good trees for firewood.  Such trees are no longer available in a 
abundance in the study area 
 
5.16. Markets and firewood scarcity 
Firewood represents a source of income to a wide sector in rural areas where 
income generation activities are limited.  Moreover, there is a complete 
reliance on the natural vegetation cover for provision of fuel and there is a 
complete absence of adoption of energy substitutes.  In the study area this 
phenomenon (trading in firewood) is highly pronounced where the level of 
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poverty is relatively high.  Table (5.11) shows the times of firewood scarcity 
and trading in firewood. 
 
Table (5.11): Time of firewood scarcity in the study area    
Season of scarcity 
winter autumn summer
firewood 
scarcity 
 
Reliance on 
Markets for 
firewood 
N 
 
Education 
level     
14.9 78.7 0 76.7 21.4 47 Primary 
3.9 98.0 0 95.9 18 51 Secondary 
2.9 82.4 8.8 88.2 60.6 34 University 
0 85.2 11.1 92.6 37 27 Other 
6.3 86.8 3.8 88.2 31.6 159 Total  
 
The majority of the respondents (88.2%) asserted that they withstand times of 
difficulty in which there is scarcity in firewood, particularly during autumn.  
During this season it is difficult to collect firewood because the study area is 
characterized by high levels of rainfalls.  This fact was supported by 86.8% of 
the respondents.  To avoid this obstacle local people managed to collect their 
firewood during summer time i.e during summer there is an intensive firewood 
collection.  Few respondents mentioned that they experience difficulty in 
firewood collection during summer and winter as stated by 3.8 and 6..3%, 
respectively.  As mentioned above, the level of poverty is relatively high, some 
local people rely on trading on firewood to supplement their source of income.  
This fact was mentioned by 31.6 % of the respondents. 
 
5.17. Uses of firewood 
Rural people rely on firewood for different purposes and these purposes vary 
between communities and regions.  However, cooking and warming are among 
the major uses of firewood.  The majority of the people in Sudan rely on 
firewood for cooking.  Fig (5.9) shows the different uses of firewood in the 
study area. 
 
From the above figure it is clear that the bulk of the respondents (77.4%) rely 
on firewood for cooking, while 44.7% rely on the firewood for income 
generation (trading).  Few respondents (3.8%) mentioned the use of on 
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firewood for perfumes, particularly by women, and 3.1% mentioned warming 
particularly during winter. About 3.8% of the respondents mentioned other uses 
of the firewood like repelling of insects and handicraft 
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Fig. (5.9): Uses of firewood in the study area 
 
5.18. Forest as a source of building material 
Historically, man has relied extensively on the tree cover for the provision of 
shelter beside other uses.  Several factors encourage villagers to rely on forest 
products for the provision of building material among which are the 
affordability of the product, its relative low price and availability.  In the study 
area, the majority of the respondents rely on tree cover for the provision of 
building materials.  Table (5.12) shows the sources of building materials and 
the channels for obtaining such products. 
 
Table (5.12): Source of building material and channels of attainment  
 Channels of attainment Building materials 
other Free 
access 
Legal 
channels
Forest  Market 
 
FNC 
Difficulty 
of 
attaining 
Education 
level 
14.9 10.6 38.3 55.3 42.6 29.8 52.2 Primary 
11.8 15.7 52.9 56.9 47.1 31.3 52.9 Secondary 
5.9 8.8 58.8 41.2 58.8 51.5 47.1 University 
25.9 33.3 29.6 44.4 33.3 25.9 51.9 Other  
13.8 15.7 45.9 50.9 45.9 34.2 51.3 Total 
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From the above table it is clear that the main sources for the provision of 
building material are FNC, forests or markets.  About 50.9% of the respondent 
reported that their main source for building material is forests, while 45.9% of 
the respondents mentioned the market as the source for the provision of 
building material.  Only 34.2% of the respondents accentuated that their main 
source of building materials is the FNC.  Even in cases where the local people 
managed to get a permission for collection of building materials, sometimes 
they are confronted by extreme difficulty represented in the bureaucracy of the 
FNC personnel as indicated by 51..3% of the respondents. 
 
As far as building material is concerned, about 45.9% of the respondents 
asserted that they used to follow the legal channels for the attainment of the 
building materials, while 15.7% showed that they get use of the free access to 
forest resources under the lack of patrolling and guarding by the FNC.  Some 
respondents mentioned other channels for attaining the building materials.  
Eessa (2006) highlighted the damage that could take place to natural resources, 
particularly woody vegetation, in case of heavy reliance on the tree cover for 
the provision of building materials.  He reported the level of deterioration in the 
vegetation cover at Bara Locality (North Kordofan) and the possibility of 
restoring the environment balance through adoption of mud building. 
 
5.19. Partnership for tree planting 
Successful tree planting program requires intensive collaboration between the 
different related sectors.  In the field of rural and community developments, the 
non-INGOs attempt to organize the local communities into working groups 
after training them on advocacy, leadership training and management of 
resources training to guarantee the sustainability of the programs.  In the study 
area there are some institutions, formal and informal, that contribute to the field 
of tree planting.  Fig. (5.10) shows the different bodies engaged in tree 
planting. 
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Fig. (5.10): Partnership in tree planting in the study area 
 
From the above table it is clear that there are some institutions participating in 
the process of tree planting in the study area. 35.2% of the respondents reported 
that FNC is the main institute indulged in tree planting.  According to the 
mandate of the FNC, its responsibility lies in the formulation of plans for 
managing the forests including afforestation, silvicultural treatment and 
conservation measures.   Also, 7.5% of the respondents believe that the 
international NGOs also contributed to the afforestation program in the study 
area, while 14.5% of the respondents mentioned the participation of local 
people in the activities of tree planting in the study area.    
 
5.20. Types of cooking stoves in the study area 
Improved cooking stoves are seen by most of the projects working in the field 
of environment as a vital mean for the mitigation of deforestation and 
environmental deterioration.  Different types of cooking stoves are used in the 
study area.  Table (5.13) shows the different types of stoves used in the study 
area. 
 
The majority of the respondents In the study area rely on the 3 stones stoves for 
cooking as indicated by 71.1% of the respondents, while 21.4 use traditional 
stoves for cooking.  These two types of stoves impose high pressure on the 
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vegetation cover because they consume large amount of firewood compared by 
improved cooking stoves and liquefied petroleum gas (LPG).   
 
Table (5.13): Types of stoves in the study area 
 Factors for reliance on 
these types 
 Types of stoves                        N 
others cost No 
substitute 
 Improved  
stoves 
biogas Traditi
onal  
 3-
stones 
 
Education 
level 
8.5 34.0 57.4 2.1 4.3  10.6  80.9 47  Primary 
9.8 41.2 45.1 0 7.8 19.6 80.4 51 Secondary 
20.6 44.1 38.2 0 35.3 35.5 44.1 34 University 
0 66.7 33.3 0 3.7 25.9 70.4 27 other 
10.1 44.0 45.3 .6 11.9 21.4 71.1 159 total 
 
Only 6% of the respondents In the study area stated that they rely on improved 
cooking stoves for cooking, while 11.9% stated that they use LPG for cooking.  
For sure the use of LPG for cooking will enhance the conservation of the 
vegetation cover, but there are some problems association with the adoption of 
LPG among which is the price of the appliance and the cylinder beside the 
accessibility to refilling centres. 
 
5.21. Factors behind lack of adoption improved of stoves  
The relatively low level of adoption of the energy alternatives is attributed to 
some factors among which is the relatively low prices of the traditional stoves 
and the free of charge of the three stone stoves.  Some other respondents 
(10.1%) mentioned other factors like cost, availability and affordability.  Table 
(5.14) shows the main factors behind the low level of adopting of the improved 
stoves in the study area 
 
Table (5.14): Level of adoptions of improved stoves 
Lack of adoption of improve stoves          Prospects 
of adoption No training No 
information 
unavailability
 N  Education 
level 
95.7 48.9 46.8 51.1 47  Primary 
96.0 35.3 23.5 49.0 51 Secondary 
97.1 38.2 32.4 29.4 34 University 
92.6 44.4 22.2 51.9 27 other 
95.6 41.5 32.1 45.9 159total 
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About 45.9% of the respondents showed that improved stoves are not available 
to the poor local people in the study area.  First of all, the stoves are not and 
available at the study area where there are no centers selling these stoves, 
secondly, the price of these stoves is far beyond the affordability of the local 
people.  Therefore the adoption of the improve stoves in the study area is found 
with well to do local people, while 41.5% showed that they had not received 
any training on the use of improve cooking stoves manufacturing.  Most of the 
organizations worked with the local people used to train the local people on 
how to manufacture their stoves from local materials to guarantee the 
sustainability of the activity.  This agrees with Gafaar (2008) how reported 
similar factors that restrict the dissemination of information regarding the 
improved cooking stoves and LPG at White Nile State. 
 
About 32.1% of the respondents showed that they even have no access to 
information dealing with improve cooking stoves or even they have never 
heard about the improved cooking stoves. 
 
5.22. Measures of risk confronting the forest 
Beside the different factors mentioned by the local people to have a negative 
effect on the sustainability of the forest resources, the respondents in the study 
area were able to mention the most serious factors that confront the 
sustainability of the resource.  Fig (5.11) shows the most serious factors 
confronting the existence of the forests. 
 
The local people rely on the forests as a natural rangeland where they used to 
set their livestock freely.  About 78.9% of the respondents believe that animals, 
particularly when their numbers is far beyond the carrying capacity, can cause 
serious damage to the tree cover through trampling which leads to alternation 
of soil physical and chemical properties.  Eighty per cent of the interviewed 
sample blames the nomads for the deterioration of the tree cover and forests in 
the study area.  According to their allegations, herders are not keen to conserve 
the vegetation cover and this is apparent through the destruction of the 
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regeneration by their livestock.  Forty-two per cent of the respondents showed 
that conflicts between settlers and nomads also endanger the existence of the 
forest. 
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Fig. (5.11): Determinant factors affecting the existence of forest resources 
 
5.23. Punishment for forest offences 
The relationship between the local people and the institutions responsible for 
the management of the forest resources should be tackled in such a manner that 
grantees positive relationship.  This can be achieved if the privileges and rights 
of the local people around the forest are agreed upon and that they are 
convenient to both sides.  In the Sudan, the forest laws and polices impose 
some restrictions on the local people which are in away responsible for the 
deterioration of the relationship between the two sides.   Table (5.15) shows the 
types of punishment for violation of the forests regulation and offences. 
 
Table (5. 15): Types of punishment for forest evinces 
Punishments 
Confiscation imprisonment Fines 
N Education 
level 
36.2 48.9 70.2 47 Primary 
32.2 35.3 49.0 51 Secondary 
55.9 52.9 64.7 34 University 
65.7 29.6 37.0 27 Other 
 
33.3 42.1 71.1 159 Total 
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Fine is the most common type of punishment for forest offences as emphasized 
by 71.1% of the local people, while 42.1% accentuate in some cases the 
punishment may reach the level of imprisonment of the offenders.  
Confiscation of the means of transport of forest product was mentioned by 
33.3% of the respondents. 
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Chapter VI 
Conclusions and Recommendations 
 
6.1. Conclusions 
• Local people at the study area rely on certain species for provision of 
energy.  This reliance led to substantial change in the structure and 
composition of the vegetation cover and consequently the dominance of 
less preferred species.  
• Despite the high reliance on the woody vegetation for the provision of 
energy, still the stocking density of the woody vegetation in the study 
area is almost similar to the situation in the past. 
• The local people at the study area emphasize the decline of the preferred 
tree species for firewood production, but the stocking density of the tree 
cover in general is almost similar. 
• Sunt (Acacia nilotica) is the dominant tree species followed by Talh, 
and kitir.  Other tree species in the study area includes Habil, Sidir, 
sayal, and Mahogni.  
• the main factors behind the retrogression of the woody vegetation in the 
study area includes; lack of suitability of some tree species for cooking, 
buildings materials and fuel is behind the dominance of the less 
preferred species. 
• The factors behind the survival and existence of preferred tree species 
includes; climate change and variability, overgrazing and insect 
infestation.  Other factors include illicit felling, irrational use of the 
forest resources, lack of protection and trading in charcoal.  
• Forest staff considers the existence of local communities around the 
forests represents a real challenge for the sustainability of the forest 
resources. 
• Forest resources could be enhanced, as perceived by local people, 
through adoption of agroforestry, conservation and rehabilitation of 
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forests and adoption of community forestry interventions (communal 
and on an individual basis interventions). 
• The majority of the respondents showed their willingness to participate 
in the rehabilitation and protection of forests at the study area, 
particularly against overgrazing, irrational uses and fires extinguishing.  
• .The relationship between the local people and the FNC is very weak 
and only takes the form of extension services which is provided on 
erratic nature with sporadic visits since the withdrawal of NGOs. 
• The area of the land holdings is relatively small compared to other parts 
of the Sudan.  On average, farmers possess between 5- 15 feddan.  The 
number of tree at farms varies considerably among respondents.  The 
majority of the respondents have between 1 – 10 trees at farm.   
• Low adoption of trees at farms is attributed to several factors.  Animals 
and birds are among the most serious constraints confronting adoption 
of tree planting at the farms as perceived by the respondents.   Lack of 
knowledge on technical know-how represents a real challenge for the 
adoption of trees at farms for a considerable proportion of the 
respondents. 
• Trees at farms represent a source of fuelwood to some respondents, and 
half of the respondents rely on agricultural residues for fuel.  The 
majority of the respondents asserted that trees at their farms are 
regenerated naturally, only few respondents accentuate their cultivation 
of seedlings at their farms. 
• In the study area, the local people rely on different sources for the 
provision of firewood.  Forests are the main source of fuel wood, while 
some respondents use animal dung and agricultural residues for fuel. 
• Collected firewood is transported on foot from the reserved and natural 
forest.  Animal carts and donkeys are used to transport collected 
firewood in case of collection of huge amount of firewood or when the 
site of collection is remote. 
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• Firewood collection usually takes place without permission from the 
FNC and few respondents asserted that they pay taxes for firewood 
collection.  Some respondents asserted that they consult the traditional 
leader for the collection of firewood. 
• Firewood collection from the forest is not restricted to inhabitants 
around the forests, some villagers from remote areas used to practice 
illicit felling from the forests. 
• Regarding the trend of  status of the firewood in and around the forest 
reserves, the bulk of the respondents asserted that the fuel wood 
collection from outside the reserve forests is either very rare or 
unavailable.   
• Preference of trees for firewood shows Talh on the top of list followed 
by sunt tree.  Almost there are insignificant differences regarding kitir 
and heglig. 
• Local people are reluctant to collect firewood from remote areas; 
therefore they use to consume the available trees within the vicinity of 
the villages irrespective of their quality.  This attitude led extinction of 
certain species recognized in the past as good trees for firewood.   
• Firewood collection is not a continuous activity across the year, there is 
a time of scarcity, particularly during autumn.  Therefore, before the 
rainy season local people manage to collect much of the firewood to be 
used in autumn.   
• The main uses of firewood in the study area are; cooking, trading 
(income generation), perfumes (women), and warming particularly 
during winter.  
• The reserved and natural forests represent the main source for the 
provision of building materials followed by markets.   Even in cases 
where the local people manage to get permission for collection of 
building materials, sometimes they are confronted with extreme 
difficulty represented in the bureaucracy of the FNC personnel. 
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• Different institutions are engaged in the activities of tree planting.  The 
FNC is the main institute indulged in tree planting according to its 
mandate. Some international NGOs and local NGOs were engaged in 
the activities of tree planting in the study area.  
• The 3 stones stoves are the dominant type of stoves in the study area 
followed by traditional stoves. Very few respondents rely on improved 
cooking stoves and liquefied petroleum gas (LPG).  This reflects the 
high pressure on the vegetation cover in the study area.  
• Improved cooking stoves are not affordable to the poor local people in 
the study area because it is not available and its prices are very high.  
This is why the level of adoption of these interventions is very low. 
 
6.2. Recommendations 
The study arrived to the following recommendations 
• There is an urgent need for the dissemination of information regarding 
adoption of improved cooking stoves and LPG to reduce pressure on the 
vegetation cover. This  should be supported with subside in costs in 
clued appropriate messages on resource conservation and planting 
programmes 
• Existence of extension services is the top priority for the forestation 
program and conservation of the woody vegetation. This  should be also 
• Adoption of agroforestry intervention should be relied on for firewood 
production to reduce pressure on natural forest and reserved forests. 
Through Planting fast growing species which have  high  calorific 
valve 
• Legislation on forest resource should be discussed with the local people 
prior to ratification 
• Forestation programmers should be strengthened to can pen losses in 
forest resources. 
Community or social forestry should be encouraged though technical and 
financial support. 
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